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Please do the work in the space provided. 
Place your answers on the answer sheet. Unless otherwise 
requested, express all deciaal answers to two (2) decinal 
places and reduce all fractions to lowest teirms. 



Write the nunber. 

1. twenty-three _ 



2. nine thousand, two hundred, sixty-eight 



Write the word. 

3. 47 



4. 1,091 



How many thousands, hundreds, tens, and ones? 

5. 4,679 thousands, hundreds, tens, 

6. 9,067 thousands, hundreds, tens. 



ones 
ones 



Circle the largest number. 

7. 1,020 1,021 1,121 



8. 999 9,099 9,909 



Put these numbers in order. Write the largest first. 

9. 5,089 10. 1,010 

5,090 1,001 . 

5,900 1,101 . 

5,908 1,111 . 



Add or subtract. 

11. 50 12. 

+ 30 



78 
- 42 



13. 113 

+ 245 



14. 



746 
- 301 



15. There were 34 yes votes and 62 no votes. How nany voted 
at all? 



16. A dealer had 529 cars in stock. 
Iiany were left? ^ 



302 cars were sold. How 



Subtract. 

17. 3,146 
- 1,908 



18. 



560 
- 98 



19. 7,005 
- 418 



Add. 

20. 414 + 36 +389 + 20 = 



Write the niinbers. 

21. Fifty thousand, four hundred ninety-eight 

22. Eight hundred million, seven thousand, four hundred seven 



Find the Answer. 

23. 9 0, 8 5 5 
2, 4 1 1 



I 



24. 58 + (13 +32-9) - 17 = 
3 



25. Find the average of 77, 68, 93, 55, and 82. 



I 
I 

ierJc 



8 



26. Write the proper protractor reading shown below. 




Betiaate to the nearest ten tUousaad* 
Cirele the correct answer. 

27. 4, 978, 040 people voted. 1,561>820 voted for Scott. How 
aany voted for soneone else?' 

6,420,000 3,420,000 2,360,000 



Multiply. 

28. 4 X 9 » 29. 6x5 + 4-2x3 

Divide. 

30. 81 9 - 



31. 14, 877 ♦ 1102 « 

(Express remainder two ways - fraction and decimal) 

32. 6 6 « 



Solve this problea. 

33. Eduardo gave Spanish lessons. He charged $7 a lesson 
for each student. There were 9 students in his class. 
How much did he make for each class? 



Multiply. 



34. 8 7 

X 9 



35. 3 4 5 
X 8 



OiTidtt. thov if any wmbmxm mtm l«ft ovmt. ; 
36. 37. 37TI7?5U 



39'. Mr. GoMs workttd 236 days last ysar. Hs aada $11,800. 
How »uch did ha aaka aach day? 



Add or subtract. 

39-. 8 2 40. 3 5 1 

11 14 

+ S - 1 6 11 

11 14 



41. 



2 5 
- 9 



5. 

9 
4 



42. 



3 7 



1 
9 



-19 



5. 
6 



43. Express 237 as a Bi7:ad number. 

33 

44. Three pieces are cut fros the length of angle iron shown 
in the following sketch. Nhat deciaal fraction of the 
original length of angle iron (36 in.) is the length of 
angle iron remaining? Include all 1 in* cuts in the 
coaputations. I6 




JO 



45. If a carp«ntar n«*ds nails longar than 1 3/8-inch, should 
8h« ustt 1 3/4-ineh or 1 S/ie-incOi nails? 



46. An slsctrician nasds 20 3/4 fsat of triring for ona job 
and 32 3/8 fast for anothar job. Hov Bany faat of wiring 
ara naadad for both ictou? 



47. Patrick neads 1 3/4 cups of sugar for a caka and 1 3/4 
cups tor tha frosting. If ha has 3 cups of sugar, doas 
he hava anough? If not, how such aora doas ha naad? 



Multiply or divida. 

48. 3 1 T 1 2 49. 1 1 X 2 1 



2 



4 



5 



4 



5C. 



Find the center of the object below. 




Solve • 



51. Find the missing dimension. 







i 



6 



RIC 



11 



Md or fubti.aet 

52. Add .9 and .3 

53. Find th« c«nter of the circlo bolow. 




Mnltiply or Divid*. 

54. .0 4 1 

X .0 3 



56. .6 ) 5 .4 7 i 

57. .025 TTTTTZ 



55. 34 ) .681^ 



SoIyo. 



58. 9 is percent of 45? 



59. What is 5% of 900? 



60. 80% of what number is 60? 



12 




1 

63. In the circle shown below angle A is 85 
angle B is degrees. 



therefore. 




8 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

i 

I 



72. You ar« given the Materials and a print of the object on 
the right. Your job i^ to lay out the center-lines for 
the 4 up-right objeicts to 1/I6th -f of ah inch «^ccuracy 
so that the spaces are the same size. 




Method One Solve by using all feet. 

Step 1. Draw a sketch of the object and dimension. 

Note: There are 4 uprights, but there are 5 
spaces. 



Step 2, 



Divide by the number of spaces. 

(Carry the decimal 3 places if necessary.) 



Step 3, 



Convert the decimal so you can read the 
dimension on an American (English) tape 
measure. Multiply by the desired denominator. 



Step 4. Make a list of each separate dimension. 



10 



15 



73. Find 1/2 of 4 '9" « . 

74. Find 1/2 of 8 lb. 5 OZ. . 

75. Find the ^.ongth the brace on the right. 
Convert answsrs so it can be read on an American 
(English) tape neasure. 



76. Read the settings on the English micrometer scales shown 
below (0.001"). 





b. 




11 



16 



1. 

2. 
3. 
4. 
5. 

6. 
7. 

8« 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 



27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 



53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 
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Please do the vork in the space provided. 
Plape yovx answers on the answer sheet. Unless otherwise 
requested, express all decimal answers to two (2) decimal 
places and reduce all fractions to lowest terms. 

suhtraot 

1. 7,005 
- 418 



Add 

2. 414 + 36 + 389 + 20 = 

Find the Answer 

3. 90,855 
- 2,411 



4. 58 + ( 13 +32 - 9 ) - 17 = 

3 

5. Find the average of 77, 68, 93, 55, and 82. 




14 



19 



BiitiMitt to tli« aMun«t- t«ii thoiWMd. 
cirdlttVtlie .vOorrf«t>-iawifi 

' ",. .X ^-?iV - ■ 

7. 4,978^040 p«opi« voted. 1,561,820 voted for Scott. How 
many voted for snmeonie else? 

6, 420 /goo 3,420,000 2,360,000 

Hultiply 

8. 6x5 + 4- 2x3 = 



Divide 

9. 14,877 f 1,102 » 

(Express remainder two ways - fraction and decimal) 

Multiply 

10. 87 11. 3,405 
X 9 X 37 



Divide - Show if any ntuabers are left over 

12. 3 ) 398 13. 37 ) 8,650 

Find the answer 

14. Mr. Gomez worked 236 days last year. He made $11,800. 
How much did he make each day? 



Add or Stabtraot 



15. 8 9 

11 
+ 5 
11 



16. 35 3 

14 

- 16 11 
14 



19. Express 237 as a mixed number. 
33 



15 



20 



20 . ThTM pl*c«« 9xm cut r troA th« Irngtb ^of ;!.aiigl« If on shown 
in th* tolloving skstbhir 1^ of tho 

oriainal - loiKrth of <ani9lt irbh (>^6 Mn. ) la tho Xohgth of 

•ngI«''lroii'r«Mlhlng?;'~x;r- , ■V-\--i!t;^''/-':Vvv^-4':y-:7-,-: 
includo all ' 1 inv cuts in th^ Obai^tations. ^ 

(Horn in. « ■) 




SolVtt 

21. If a carpenter needs nails longer than 1 3/8-inch, 
should she use 1 3/4 -inch or 1 5/16-inch nails? 



22. An electrician needs 20 3/4 feet of wiring for one job 
and 32 3/8 feet for another job. How nany feet of 
wiring are needed for both jobs? 



23. Patrick needs 1 3/4 cups of sugar for a cake anJ 1 3/4 
cups for the frosting. If he has 3 cups of sugar, does 
he have enough? If not, how much more does he need? 



multiply or divide 

24. 3 1 T 1 a 25. 11 X 2 1 

2 4 5 4 

16 



21 



26. Find th« c«nt*r of Vthii bbj*^ b^Xov* 




27. Find tbe aissing diaahsion. 



2—' 



si." 



A I # 

^4 



Add or subtraot 

28. Add .9 and .3 



29. Find the center of the circle below. 




Multiply or Divide 



30. 



.041 
X .03 



31. 



34 ) .0816 



17 



22 



32. 



.6 ) 5.472 



33. 



.025 ) 2^7.5 



I 
I 
I 

1 

i 

i 
I 



80lV« 

34. s is percent of 45? 
36. 80% Of what nuaber is 60? 



35. What is 5% of 900? 



37. 



OllCCf niMMTlON 



22:4 - 55:1 



1 • 







L a J 







3 



38. A circle is made up of 360 therefore, a semi circle is 
nade up of degrees. 




It 



23 



I 



48. You ar# givan ttm matsrials and a print of tha objaut on 
tha right « Your job ia to lay out tha cantar-linaa tor 
tha 4 upright objaota to 1/I6th 4* of an inch accuracy 
ao that tha apacaa ara tha saaa aisa. ' 




Mathod ona 

stop 1. 



aolva by uaiag all faat : 

Draw a akatch of the object and dimension* 

Note: There are 4 uprights, but there are 5 
spaces. 



Step 2. Divide by the number of spaces. 

(Carry the decimal 3 places if necessary.) 



Step 3. Convert the decimal so you can read the 
dimension on rn American (Enalish) tape 
measure* Multiply by the desired denominator. 



Step 4. 



Make a list of each separate dimension. 



20 



25 



49. Find 1/2 of 4 '9" « 



50. Find 1/2 of 8 lb. S oz. 



51. 



52. 



Find thtt leni^ of thm br%c« on th* right. 
Convert answers so it can be r«ad on an American 
(English) tape aeasure. 




Read the settings on the English uicroneter scales shown 
below (O.OOl"). 





b. 



Round these nuabers to the nearest hundreds 

53. 5,364 54. 4,321 



Round these nuabers to two deciael places 

55. 3.14159 56. 73.84793 



21 



3.64 X 10 « 



In an IsosmImi trianal#, two anglM ar# #qiuil* In som 
isosc^lM triangle, Figtu^ balovirvai^ A and B are 
aqual. Angla C is 15»t worm tliah a^ Find the 

three angles. 




A storage roo» is 2.5 ti»es longer than its vide. See 
Fig. below. The periaeter is 28 k. Find the length and 
width. 



2.5W 




The total cost of an electrical shop and the lot was 
$84,800. The building costs $830 more than eight times 
the cost of the lot. Find the cost of the building and 
of the lot. 



A conductor 65 ft long is cut into two pieces. One 

5iece is 5 ft longer than one-half the other. How long 
s each piece? 



22 



27 



62. Thtt sum of the three artgles in any triangle is always 
180 , regardless of the size and shape. In a right 
triangle (one 90 angle), one acute angle is twice the 
order, Fig. below. What are the two acute angles? 



1 
i 

i 
I 
I 
I 
I 
I 
I 

I 

i 




round thm total surfaoo aroa of tba following objectse Round 
as naeeasarye 

63 • A sphere with a diameter of 3 .00 in« 



64 • A rectangle solid with dimensions : 44 cm ; 35.35 cm ; 
and 10.0 cm. 



Change to noted unit of measure 

65* 3.5 ft = in. 

66. 25 m = cm. 

67. 0.0003 kg. = g. 



23 
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MI81I8R 8HBBT 



1. 23. 45. 

2. ^ 24. 46. 

3. 25. 47. 

4. "^.e. 48. 

5. 27. 49. 

6. 28. 50. 

7. 29. 51. 

8. 30* 52. 

9. 31. 53. 

10. 32. 54. 

11. 33. 55. 

12. 34. 56. 

13. 35. 5-». 

14. 36. 58. 

15. 37. 59. 

16. 38. 60. 

17. 39. 61. 

18. 40. 62. 

19. 41. 63. 

20. 42. 64. 

21. 43. 65. 

22. 44. 66. 

67. 
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PNIT 1: WHOLE yniMBERS 
OBJBCTIVSS. 

After studying this unit, you; wiil b« f^l^ 

- add, subtract, multiply-, and divide whol« 
numbers • ' 

- understand the meaning of a whole nximber 
or unit 

- be able to pick out key words in written 
problems - 

- understand the order of operations in solving 
problems 

- solve word problems 

Dictionary: Look for the following helpful words which will 
determine the type of problem. 

Arithmetic Sign or Operation 



1. 


total 


+ 


2. 


svua 


JL 


3, 


remaining 




4. 


difference 




5. 


increased by 


+ 


6. 


decreased by 




7. 


more than 


+ 


8. 


less than 




9. 


added to 


+ 


10. 


plus 


+ 


11. 


minus 




12. 


subtracted from 




13. 


calculate 


perform operations 
by words or signs 


14. 


solve 


calculate 



25 



30 



15. find 

16. answer units 

17 • measure 



calculate 

report answer in same measure 
or name as applied to the 
numbcirs in ^e problems 

inches, pounds, acres, 
devices, gallons, etc« 



26 



1-B Examples 

l-B.l 25 + 39 = 

1-B. 2 107 + 1425 = 

1-B. 3 111 + 17 + 25,739 = 



1-C Instruction for siibtractlon (-) : 98 - 13 = 



1 

8«otion It Using a Caloulator (bat«d on mvmilabl* «od«l) 

I l-X Instruction for addition (+) : 13 + 98 - 

i 
1 
I 
I 
I 
I 
I 

I 1-D Examples 

I 
I 
I 
I 
I 

32 



l-D.l 129 - 35 = 

1-D.2 303 - 193 = 

1-D.3 1195 - 50 - 165 



27 
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I 
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I 
I 
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DBIU. SHEET 

lOOZ 1;. OSIHS CAIiOIIIATOR - ADDITTOW MID SOKTlttCTIOK 



lD-1 


3 ■ 


f 79 « 


lD-2 


11 


+ 


97 » 


lD-3 


14 


+ 


35 - 


lD-4 


33 


+ 


33 = 


lD-5 


79 


- 


14 « 


lD-6 


55 


- 


52 = 


lD-7 


83 


- 


14 = 


lD-8 


22 


- 


6 = 


lD-9 


44 


+ 


33 = 


lD-10 


25 


+ 


18 = 


lD-11 


44 


+ 


13 - 11 = 


lD-12 


58 


+ 


58 - 47 = 


lD-13 


47 




3 + 4 = 


lD-14 


29 


+ 


29 - 23 = 


lD-15 


33 




19 - 11 = 


lD-16 


1, 


001 + 1,275 = 


lD-17 


1, 


975 + 10,345 = 


lD-18 


11 


,989 - 8,763 = 


lD-19 


5, 


040 - 3,009 = 


lD-20 


25 


,876 + 23,999 = 


lD-21 


33 


,011 - 17,666 = 


lD-22 


38 


,848 + 160 = 


lD-23 


38 


,848 - 1,606 = 


lD-24 


74 


,929 - 119 = 


lD-25 


73 


,919 - 108 = 



28 



33 



I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
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8#otio]i 2s Vming a Caleulater 

2-A Instruction for Multiplication (set): 5 x 16 

1. set decimal indicator at zero 

2. enter 5 

3. press [X] key 

4. enter 16 

5. press [»] key; display shows 80 
2-*B Examples 

14 X 11 » ___ 

2-B.2 179 X 555 » 

2-B.3 139 X 93 « 

2-C Instruction for division (f ) : 75 - 5 = 

1. set decimal indicator at zero 

2. enter 75 

3. press [t] key 

4. enter 5 

5. press [=] key; display shows 15 
2-D Examples 

2-D.l 555 f 15 « 

2-D.2 40 f 8 = 

2-D.3 900 r 50 » 
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DRILL SHEET 

UNIT 1; I^STWG CALCDLATOR - MimTIPLICATIOW AND DIVISION 











XX A X7 






1 07 V A s 






^ \J -J % mj 






168 — 4 =s 






0')8 - 0 s 






919 X 804 

7X7 A 






75 V 75 ss 






1000 — 25 






500 — 105 










on— 1 0 


11 V 97 5C 

XX A 7 r A 


8 = 


on— 1 1 


5555 11 




on— 1 d 


16 - 4 = 

• 






108 f 4 = 






12 X 3 X ' 


48 = 




798 7 14 = 




XO 


999 - 333 






126 73= 




2D-20 


9 X 15 = 




2D-21 


3088 7 4 




2D-22 


108 r 9 = 




2D-23 


2727 3 




2D-24 


74 X 11 = 




2D-25 


555 X 232 
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8«otioB 3t Mae* Valii* 

A. You are a dark at a ratail stora. All you hava is 
diaaa and j^annias. How do ybuigiva soaaona 43 cants 
change using tha fawast huiwar of coins? 

B. 43 e 10 10 10 10 1 1 1 
28 «. 

C. 43 

+ 28 « 



OR 

D. Decimal System Place Value 

1. One hundred twenty-three 

2. Two thousand thirty-five 

3. Thirty thousand seven 

4. Sixteen thousand five hundred 

nundred ten 
millions thousands thO^s^ndg thOWgan<ag hundreds tens ones 

1. 12 3 

2. 

3. 

4. 
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■f 
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1 
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1 






1 
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*»tt MMtert irt t« tkt lilt M tb* iKiMl ptial, n« MMbiri Im tin m aktlt ll> art to tbt rlflt •! tkt «KiMl ^at. 
lU wUlM MMMr fvt, Ut MTi fll raprnmU tki UttMl 9iM.I 

Mai tka ckart abavt at a filia, arJtt tkt Mtaali| Milirti 

I. IMrtf 




h lat Mai taaatf tfeaaiaal aw lal tMrftf 
S. Taa bMlral tat lai lift tkaaavitka ^ 
1. Inn aai ftrtHi«t tia tiMNMitkt 



S. Tat titliat ail kaa*a« thiBMNi fartrat 
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••etioa 4t iThat is a whole? 




Fig. 1.4 



Thtt oircl* above could roprosont a vtifilft orapafruit, or 
a jdifilft dollar. It could vmasant anything that vas 
coi^lata, aaaning nothing laftcvar or missing. 

Wa usa intagars vhith ara tha moiarals va associata with 
counting to »aka iqp irtiola nuabars. Tbasa ara 1,2,3,4... - 



Word Pr6blaas - Addition & Subtraction 

Earlier in Immmonm 1 and 2 va laamad hov to add, 
aubtract, multiply, and divida uaing a calculator. 
Ha will nov laarn that thara ara words that 
instruct us irtxat to do in arithMtic oparations. 



ExaBplas 

1. Bob's hours for tha past vaak ara listad b^T.ov; 

a. What is tha total nusbar of hours he 
vorkad? 



b. If any hours over 40 hours par weak ara 

ovartima, how aany hours of overt ina did he 
work? 

Monday: 7 
Tuesday: 10 
Wednesday: 6 

Thursday: 12 
Friday: 11 



2a Sue's yearly salary at the XYZ Company was 
$26,700. Imen the company relocated , Sue 
accepted a position with the ABC Company for 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
e 
I 
I 
I 
I 
I 
I 
I 



$1,900 IMS than ah« was making at XYZ. 
audi is ah* aeking at ABC? 



How 



3. 



Shovn balow is a board usad to aanufactura 
aicro->alactronic davicas. lha lattars, A 
throucdi H, raprasant diaanaions on tha board; 
tha dlaanaion for aadi latter la Baasurad 
batwaan linaa tou^«»l by tha arrowhaads. 

In thia axarciaa. 12 diffarsnt sata of 
diaanaions ara givan with 2 diaanaions aiaaing 
in aach aat. Solva for tha aiaaing diaanaiona 
(in ailliaatars) ; placa anawars in blank 
apacas: * Halpful if a atraight adga ia uaad 
undar aach lina. 






A 


B 


C 


D 


E 


P 


G 


R 


1. 


3 


15 


4 


5 


7 


6 






2. 


24 


67 


27 


22 


:'8 


27 






3, 


107 


312 


98 


98 


127 


79 






4. 


206 


781 


196 


184 


307 


129 






5. 


10 


40 




7 


14 




63 


27 


6. 


92 


238 




79 


143 




400 


300 


7. 


22 




19 


30 




29 


80 


140 


8. 


103 




98 




48 


33 


387 


101 


9. 


237 




196 


41 


3 03 




701 


172 


10. 




39 


29 




47 


29 


100 


101 


11. 




96 


68 


47 




48 


210 


190 


12. 




207 


109 


117 


290 




400 


500 
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DRILL 5BEST 



OHXXll WORD PROBUeiiS - ADDCTIfllt. 

mn.TiPLicA'PTQif ft PTvy^xy 



30-1 



3D-2 



A sttction of a ooncr«te vail and footing for a 
claait rooB ara ahom in tha f igora balov. What ia 
tha total haight of tha vail and footing? 




During the first week of April, the following 
nuaber of wafers were cut from silicon rods: 5,570 
wafers on Monday; 7,855 wafers on Tuesday; 7,236 
wafers on Wednesday; 6,867 wafa^rs on Thursday; and 
6,643 wafers on Friday. During the following 
week, 4,050 acre wafers were cut than 
during the first week. Find the total wafers cut 
during the first two weeks of April. 
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3D-3 Thit figure b«low shows a graph constructsd for the 
product 12. Construct a graph for tha product 
24. Will it hava tha sa»a ^pa? 




3D-4 A duplicatina machine operator at AIiPO makes 
copies of printed najberlai lor: various 
departments, h log is kept to "record the number 
of copies made for each department. The monthly 
log is shovn in Fig. 1-2: 







NUMBER OF 


COPIES 






Wfe£^ 1 


weex 2 


19EEK 3 


WEEK 4 


DEPARTMENT 


Production 


853 


712 


dS6 


1088 


Eng*& Design 


1050 


d36 


27^ 


732 


Personnel 


2756 


1935 


2080 


993 


Accounting 


830 


0 


344 


130 


Sales 


1202 




3859 


2444 


Data Processing 


65 


S3 


0 


187 


Purchasing 


1932 




767 


845 


Inspection 


177 


286 


53 


0 


Rec & Shipping 


538 


613 


423 


778 



Fig. 1-2 

a* Find the total number of copies made in week 1 
h. Find the total number of copies made in week 2 

c. Find the total number of copies made in week 3 

d. Find the total number of copies made in week 4 

e. Find the total number of copies made for the month: 



3D-5 ALPO was charged $465 for repairs to the company 
shuttle bus. The charges for labor are $196. 
Paint and materials cost $67 ind replacement parts 
cost $110* How much profit is made by the outside 
contractor? 
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3D-6 Thm tool and dim d«partMat »ist know diMnsions A 
and B <i ord«r to flnith, triad siirfaoM P and 6 of 
tha ocHc^nant for a tasting aiachina sbown in tha 
f igura balow. All disanaions ara ito »illi»atara: 




a. Solve for A; report ansver in nillineters. 

b. Solve for B; report answer in ailliaeters. 



3D-7 The cafeteria baker aakes a batch of cookie nix 
which weighs 48 pounds. Pastry flour and other 
ingredients are used to sake the six. The weights 
of the other ingredients are 13 pounds of alaond 
paste, 12 pounds of aargarina, 5 pounds of egg 
^ites, and 7 pounds of granulated sugar. How 
many pounds of pastry flour are used? 



3D-8 Sue March went to town &«td bought a skirt for $22, 
and a hat for $7. How much aoney did she receive 
Tn change fron two $20 bills? 

3D-9 During a basketball gaae, seven players scored the 
following points: 12, 9, 21, 16, 14, 17, and 35. 
If these were the only scores for the team, what 
was the tean's final score? 

3D-10 There are three aachines available to saw-cut 
silicon rods. Machine A cuts 13 inches per 
minute. Machine B^cuts 8 inches per minute, and 
Machine C cuts 11 inches per minute. How many 
inches of silicon can be cut in 1 minute if all 
three aachines are working? 
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3D-11 If four containers in a storaga araa hava a 
capacity of 12 gal*, 27 gal«, 55 gal«, and 21 
gal., could 100 gal. of acid ba storad in those 
containers? 

3D-12 Hov many feet (^) of floor narking are needed to 
enclose the inspection area illustrated in the 
following figure: 



3D-13 During a one-^month period, the maintenance 

department installed the following numbers of 
switch outlets: 23, 14, 36, 27, 19, 21, 34, and 
28. What is the total number of outlet boxes 
installed? 



3D-14 The credit union clerk received the following 
eunoimts from employees: $85, $125, $137, $96, 
and $109. How much total money was received? 



3D-15 The shipping department air freighted the 

following amounts of micro-electronic co:mponents: 
7,286 lb., 8,106 lb., 7,832 lb., and 8,215 lb. 
What was the total weight shipped? 

3D- 16 The following pounds of solder were purchased by 
ALPO during a one-month period: 40, 75, 125, 70, 
150, 80, 95, 110, and 60. What is the tota^ 
number of pounds of solder purchased that month? 
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Three lengths of tubing for packaging are 
needed: 15 in., 18 in*, and 10 in. Can these 

fieces be cut from a length of tubing 42 in. 
ong? 

An ALPO pipefitter needs 23 pieces of pipe. 
Each piece must be 443 centimeters (cm) long. 
What is the length of pipe needed? 

How many reams of paper are required by a 
printer who has 12 jobs to do for ALPO, eoch of 
which requires 32 reams of paper? 



3D-20 If the maintenance contractor has 15 employcf.^s 
who are paid $185 each per week, what is the 
weekly payroll for the employees? 



3D-21 A truck can haul 400 fixtures. How many 

fixtures can be moved by the truck in 15 trips? 



3D~21 Thirty-five rolls of electrical cable were 

ordered, each contains 1025 ft. What is the 
total number of feet of cable on the rolls? 



3D~22 An ALPO construction estimator earns $2600 per 
month. How much is earned in 6 months? 



3D~23 How many resistors are needed to build 30 TV^s 
if each TV requires 305 resistors? 

3D-24 An assembly line can produce 23,090 parts a day. 
If the assembly line has no problems, how many 
parts can be produced in 20 working days? 



3D~25 What is the weekly payroll if 48 employees each 
earn $218 a week? 

3D~26 In one ALPO building where 46 outlets are being 
installed, 1472 ft. of cable are used. What is 
the average number of feet used per outlet? 



3D-27 Twelve water tanks are constructed in a welding 
shop at a total contract price of $14,940. 
What is the price per tank? 
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3D-17 

3D-18 
3D-19 
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30-28 Fi£ttt«n pacJcages of conduit aro purchasod. Tha 
total valaht of tha ahipaant is 3120 lb. What 
is tha vaight par paokaga? 



30-29 Now try this! 

Arranga nuabara in tha f ioura balow so that tha 
sua around aach circlia and along aach straight 
Una is tha saaa. 



3D-30 with axperianca, tha distributiva property 
can be used for more difficult aental 
conputations. 

Thought Process 

35 X 102 « 35 X (100 + 2) 

« (35 X 100) -I- (35 X 2) 

- 3500 » 70 

- 3570 

Thought Process 

45 98 - 45 X (100 - 2) 

- (45 X 100) - (45 X 2 ) 
« 4500 - 90 

- 4410 

Can you find these products mentally? 
15 X 103 101 X 92 18 X 99 
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••etioa 9t orAMT of Operations 

1. First, do all opsrations within grouping 
syabols. Grouping symbols ara parsnthasss (} , 
brackats U, and braoas (}• 

2 . Naxt, do multiplication and division opsrations 
in ordar from laft to right. 

3. Last, do addition and sidstraction operations in 
ordar from laft to right. 

* Reainder that • is a sign for multiplication 
also. 



Examples 

1. Find the value of 

(15 + 6) X 3 - 28 - 7 
21 X 3 - 28 - 7 
63 - 28 7 7 

63-4 - 52 

2. 9+12-5 » 
21-5 = li 

3. 35 + 30 f 5 

35+6 =41 

4. (35 + 30) - 5 = 
65-5 "11 

5. (10 X 8) - (5 • 4) 

80 - 20 « 4. 

6. (240 7 80) • 15 - 3 
3 X 15 - 3 

45-3 « IS 



UC 
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DRILL SHEET 
lOilX II fiSm SZ OPERATIONS 

4D-1 12 + 4 7 2 » 

4D-2 26 f 2 X 8 » 

4D-3 6x5+4-2X3 

4D-4 10t5+10-2x4 

4D-5 96 T (3 X 2) + 4 X (3 X 5) 

4D-6 (6 + (3 - I) X 2] 

4D-7 86 - (5 X (16 + 7 - 2) - 3] 

4D-8 4T3x5x9f3 

4D-9 (26 + 2) - (5 + 1) 

4D-10 4X5+ (6-4) t2 

4D-11 18 f 2 X (4 + 3) 

4D-12 24 f 3 X (4 + 1) 

4D-13 8 X 3 r 1'. + 6 X 7 

4D-14 (410 X 3) - B7 

4D-15 27 T 3 + l»9 X (6 - 5) - 

4D-16 97 - 3 X 11 + 8 

4D-17 [7 X (11 X 3) - 8 X (7 + 3)] 

4D-18 {19 + [3 X (9 + 4) - 9 - 3] - 11} 

4D-19 {27 7 3 X 2 X [27 - 6 X 4] + 27} 

4D-20 {27 + [(11 - 9) - 2 X 7 X (6 + 5) ] 7 11} = 
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DRILL SHEET 

lOilX IL PRACTICAL APPLICATIONS RBQOIRIWG ORDER OF OPERATIONS 

01 ARITHMETIC expressions 

5D-1 An engine is used by ALPO^s receiving department 
to lift heavy crates on the loading dock. The 
horsepower needed to lift crates can be foxmd as 
follows: 



horsepower » (weight of crate x distance lifted - tine) f 550 



FinS the horsepower needed to lift each of the 
crates listed in the following table: 



CPT»TB_ 


' mm 




9Z1IB 




OF CSAVB 




HORBBPOWBK 


A 


cso 


10 


4 




B 


llOO 


12 


• 




C 


1650 


14 






D 


3300 


8 






B 


2640 


10 


S 





5D-2 The accounting department computes the annual 

depreciation of each piece of tooling, equipment, 
and machinery in ALPO. From a detailed Itemized 
list, the accounting dei. rtment groups al^. items 
together that have the same life expectancy 
(number of years of usefulness) as shown in the 
following table ;^ 



GROUP 


COST 


FINAL 
VALOE 


MUNBBR OF 
YEARS OF 
USBFULMBSS 


AlOniAL 
DEPRBCIATION 


a. Tooiino 


-514.5(10 


8 1.200 


5 v«ars 




1>. BOUitMI«nt 


—§28.350 


8 3.750 


6 yrmkxu 




e. Bcraimnt 


617.900 


8 2.040 


lljyaara 




4tJNftPllin«r7_ 


B67.700 


8 7.940 


ft vaars 




Machinery 


880.300 


810.600 


10 v«ars 





TOTAL ANNUAL DEPRECIATION 



Find the annual depreciation for each group and 
the total depreciatic \ of all tooling, equipment, 
and machinery, as follows: 

Annual Depreciation » (cost - '"nal value) r number of years 

of usefulness 
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5D-3 * A gttnaral rul« is used in thd health 
field to determine a child's dosage. of 
nedicine; it is as follows: 

age age average 

Child's dosage > of child r of child + 12 x adult dosage 

What dose (nxuaber of ailligrans) of norphine 
^^Ifate should be given to a 3 year-old child if 
the adult dose is 10 nilligrans? 



* It should be noted that the weight of a child 
plays a large role in the dosage of nedicine. 
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UNIT l: REVIEW 

-IRl- 362 1,491 + 73 + 29,248 

-1R2- 4,793 - 404 _ 

-1R3- 7,878 X 403 

-1R4- 1755 { 27 - 

-IRS- 58 + 13+32-9 - 17 

3 

-1R6- A printing shop prints 9,600 ALPO l«tt«rh«ads on 
Monday, 11,760 on Tussdaiy, 13,354 on W«dnssday, 
8,846 on Thursday, anu 12,215 on Friday. How aany 
letterheads are printed during the weex? 



-1R7- Five aachines at ALPO produce the saae product. 
Each machine has a counter tAich records the 
ninber of narts produced. Counter readings for 
the beaixu.mg and end of one week's production are 
shown in the following table: 





Machine 
1 


Machine 
2 


Machine 
3 


Machine 
4 


Machine 
5 


Counter Reading 
Beginning of Wk 


18,925 


14,382 


8,408 


36,604 


903 


Counter Reading 
End of Week 




41,20e 


36,441 






Number of Parts 
Produced 



a« How many parts does each machine produce during 
the week? 



What is the total weekly production? 
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In ord«r to mtikm tbm photostat f ixturo shown 
bolow, a tool and di« iMkor wist dstsrsins 
di»«nsi<Mis A# B# C, sad 0. 




a. Dinension A 

b. DiAaiMion B 

c. Dlnansion C 

d. Diaension D _____ 

-1R9- ALPO's Pionear Stora ordara 18 cartona of hand 

calculatora. Each carton containa 64 calculat^ra. 
Thay pay $9.00 par calculator, and than aall aach 
at $7.00 profit. What ia tha total »onay 
collectad whan all tha calculatora ara aold? 



-IRIO- If ona piaca of ahippino tubing ia 111 in. long, 
how waxch will ba laft if you cut a 79-in. piece 
off the tubin J? 



-IRll- Joe weighs 236 lb. now. Joe weighed 294 lb. two 
years ago. How aany pounds did Joe lose during 
the past two years? 



-1R12- The cooling systea of a car will hold 24 qt. of 
water and antifreeze. If the cooling ayatea ia 
full and containa 2 gal. of antifreeze, how aany 
quarts of water are in the cooling system? 
(1 gal. ■ 4 qts.) 
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-1R13- If your church social otoup aado 4«000 hoagitts for 
a banafit and diatritoutad 2,641 of thaa, coulcl 
thay fill an ordar for 1,540 aora? 



-1R14- A rc&n of papar contains 500 ahaats. How Bany 
ahaats ara eontainad in 23 raaaa of papar? 



-1R15- ALPO has 17 cars with six-eylindar anginas that 
naad tha sparjc pluga raplaead. If tha pluga coao 
in padcagas of aight, how aany pack&gas do thay 
purchasa to bandla this job? 



-1R16- A part-tima coaputar oparator aamad $1,755 in 
13 %raa)c8. Row auch did ha aam par waak? 



-1R17- How long a piaca of carp««t (in inchaa) should you 
buy for a runnar for tha staps shown in tha figure 
balow; 
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-1R18- 



Find the Bissiiig measure in the following figiure 




•SIfHI 



1R19- For her annual salary, a furnace operator received 
the following Bonthly pays: $1096; $1117; $1067; 
$1742; $1896; $2056; $2308; $1483; $1597; $1223; 
$1074; and $1029. What was the furnace operator's 
annual salary? 



-1R20- If a machine setter earns $23,400 annually, what 
is tlie monthly salary? 



-1R21- (21 f (7 X 3) + (4 X 5) + 25] 



-1R22- (720 f 360) + (180 X 2) - 1 
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QfilX 21 fiQIOm FKACTIOHS 
0BJBCTXVB8 

After coftpleting this \init, you will be able to: 



• understand the aeaning of a fraction, or part 
of the whole 

• define the terms numerator, denominator, 
improper fraction, proper fraction, and mixed 
number 

• write eguu. alent fractions 

. express fractions in lowest terms 

• understd*id the meaning of a mixed number 

express fractions as mixed numbers 

express mixed numbers as fractionc 

determine lowest common denominator 

add fractions, mixed numbers, and whole 
numbers 

subtract fractions, mixed numbers, and whole 
numbers 

• multiply fractions, mixed numbers, and whole 
numbers 

divide fractions, mixed numbers, and whole 
numbers 

follow order of operations involving fractions 
solve word problems involving fractions 
Dictionary: 



1. 
2. 



Fraction 
Numerator 



3 . Denominator 



Meaning 

pa^*'. of the whole 

number in a fraction above 
divisor line; for parts of 
the denominator 

number in a fraction below 
divisor line; for how many 
parts make up the whole 



ERLC 
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4 • Teinns 

5. Coranon 

6. Coamon Fraction 

7. Proper Fraction 

8. Improper Fraction 

9. Mixed Number 

10. Equivalent 



numerator and denominator in 
a common fraction 

familiar^ 

one whole number divided by 
another whole number 

less than a whole or one 

"more than a whole or one 

a whole nxunber with a proper 
fraction 

identical or same 
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SaotioB It ceae«pt of « rraetiea 
l-A What is a fraction? 




Not9 in the above illustration that a part, slioe, or 
fraction c*f the whole circle or "pie" is missing. 




Now note in the above illustrations that there is a 
whole circle or "pie" on the left and a part or slice of the 
same 8i?.e circle or pie on the riqht. This slice is a 
fraction of the whole remaining, or "leftover." 

Thus, the subject of fractions is nothing more than the 
study of parts or portions that make up the whole number. 

A whole number, as defined earlier in Unit 1, means 
"nothing leftover." For example when you divide any number 
by itself, the result will alwavs equal one. 

Examples 

11-1; 12S - 1; 62 » 1; 1025. » i 
11 135 63 1025 



1-B When we divide one whole number by another whole 
nxunber, we create a common fraction . 

Svery common fraction consists of two parts: a whole 
number above the division sign, called the numerator ; and a 
whole number below the division sign, called the denominator . 

The denominator indicates the fractional parts that make 
up the whole, ffhen we speak of a steel rule or ruler or 
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yardstick having an inch with quarter (1/4) t •ighth (1/8) , 
sixt«tnth (1/16), or thirty-s«cond (1/32) graduations, wo are 
indicating th« nusbsr of parts of thsffs that aaks up ths 
whole: l; £; Ifi; 22. . mmh) 
4 8 16 32 • »' 



JilMit'l i.- 

There are two types of conmon fractions, proper and 
iDProper , In a proper fraction, the numerator (upper number) 
8 always less, i.e., smaller than the denominator (lower 
number) • In an improper fraction, the numerator is always 
greater, i.e., larger than the denominator. 



l-C Examples 

crfiBS£ 



X, 1, 
4 8 8 



a, 12 
16 32 



5.. 1, 1, 11, 31 

4 8 6 16 32 



As you can see from the precedina examples, proper 
fractions are less than a whole, and improper fractions are 
more than a whole, (or greater than 1). 

Note: One reason for reducing an improper fraction such as 
13 . is that measuring- instrument parts (increments) are 
8 

usually written and located in reduced form. 

'I 



Example: 



1 — I — I — i — I — I — I — I — I — I — I — I — I — I — r 

I 2 3 A 5 6 7 I 9 W U 12 13 2 
8 188888 8 8?fl8 



8 
8 

[It is easier to find 1 £ on a tape measure than to count out 

8 

thirteen 1 parts.] 
8 



yc 
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Complete the following: 
iXSBSL Fractions 
lD-1 



DRILL SHEET 
2EEB FRACTIONS 



lD-2 

lD-3 

lD-4 

lD-5 

lD-6 

lD-7 

lD-8 

lD-9 

lD-10 

lD-11 

lD-12 

lD-13 

lD-1 

lD-15 



2 
4 

T6 
l2 
6 
9 
T2 
15 
64 
50 
27 
23 
25 
'17 



iBPrpper Fractions 
lD-16 



lD-17 
lD-18 
lD-19 
lD-20 
lD-21 
lD-22 
lD-23 
lD-24 
lD-25 
lD-26 
lD-27 
lD-28 
a.D-29 
lD-30 



1 
4 

8 
TS 

32 
6 
9 
12 
15 
64 
50 
27 
23 
25 
17 




8«otioa 2t ilix«d «aib«rs 

Wh«n dividino th« nuMrator of an iiq^ropar fraction by 
tha danoBinator (i*a., tha uppar nuabar by thm lovar nuabar) , 
tha rasult will ba aoaa irtiola nuabar and a fractional part 
reaaining or "laftovar". 

For axaapla H « l whola and a raaaindar of 5., 

32 32 

or 22 " 1 5.r writtan as 1 
32 32 32 



thia is a mixad nunibar. 
a-A Cxaaplas 
1. 



16 



2 15 

16 



1& - i; 

16 
adding: 
1 + 1 + IS 
16 



X& " If raaaindar 15 
16 16 



2 15 
16 



2. 21 
64 



1 i 
64 



solution 

M «• 1; remainder 2 
64 64 
adding: 
1 + 2-1 2 
64 64 



3. 



123 
32 



3 21 
32 



solntion 




22 » ir 22 » ir 


22 = 1; 


32 32 


32 




remainder 27 




32 


adding: 




1 + 1 + 1 + 22 


« 3 22 


22 


22 



55 
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DRILL SHEET 

mil 21 EXPRESSING IMPROPER FRACTIONS |^ MIXED - MDMBERS 

Convert each iiqproper fraction to a nixed number: 

2 - 

3 

11 - 
4 

15 » 

s 

21 - 

21 

12 - 
9 

22 = 
77 

IQl - 
67 

15 

212 - 
23 

1112 = 

115 
303 

171 = 
55 

21 = 
4 

221S = 
179 

141Q7 = 
2439 



2D-1 


£2 
64 




2D~16 


2D-2 


128 
9 


m 


2D-17 


2D-3 


21 

15 




2D-18 


2D-4 


1 
5 


m 


2D-19 


2D-5 


12 

11 


m 


2D-20 


2D-6 


21 

55 


as 


2D-21 


2D-7 


2Z 

19 




2D-22 


2D-8 


2S 
9 




2D~23 


2D-9 


111 

103 


J, 


2D-24 


2D-1C 


22 

44 




2D-25 


2D-11 


SI 
91 




2D-26 


2D-12 


17 




2D-27 


2D-13 


22 

5 




2D-28 


2D-14 


11 
3 




20-29 


2D-15 


22 
19 




2D-30 
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8«otioa 3 s B:^ival«at rrmotieiui 

In order to solve coanon fraction problens, it is 
necessary to be able to express any of these as an equivalent 

will not. 



This neans the nuabers will change but the value 



3-A 



Examples 
1. 



Express 21 

7 



2 as an equivalent fraction. 

28 



solution; Step 1 Set up a multiplier fraction, e.g. , 



Step 2 
Step 3 



21 X 
7 ( ) 



55 



divide 28 by 7 » 4 

substitute 4 in the numerator and the 
denominator 



Note! 



21 X (1) 
7 (4) 

Since 1 
4 



i2 
28 



Answer 



1, and 1 X Zl - 21t therefore 
7 7 



the value of 21 does not change, 
7 

although the resultant numbers changed 
to SZ' 
28 



Express 15 
32 



2 as an equivalent fraction. 
160 



solution: Step 1 Set up a multiplier fraction. 

Step 2 divide X60 by 32 «= 5 

Step 3 substitute 5 in the numerator and 
denominator 



IS X (5) = 2S 
32 (5) 160 



Answer 



Note! Since S = 1, and 1 x 15 = 15, the value 
5 32 32 

cf 15 does not change, although the 
32 

resultant numbers changed to 25. 

160 
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DRILL SHEET 
QHIX 2i. BftPTV^TM* FRACTIONS 

Express each comon fraction as an equivalent fraction: 

3D-1 12 - _ 1 • 

13 52 3 9 

3D-2 23. ■ — . 3D-14 4 - 

15 60 9 27 

3D-3 2 " _ 3D-15 1 " 

3D-4 2 - ^ 3D-16 1 « 

18 51 16 ?4 

3D-5 22. " _ 3D-17 2 * 

37 111 8 32 

3D-6 H - 3D-18 a = 

97 194 32 64 

3D-7 £ - _ 3D- 19 1 - 

7 64 128 

3D-8 11 »" 3D-20 S = 

3 9 8 40 

3D-9 4 = 3D-21 2 «= 

15 45 16 48 

3D-10 6 = 3D-22 14 = 

11 55 17 51 

3D-11 21 = 3D-23 3. = 

25 75 19 57 

3D-12 1£ = ^ 3D-24 = 

3 IB 13 52 

3D-25 5 = 

32 96 
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seotiitn 4t BsqprASting rraetieas Xa LovMt T«zas 

Unless spscifically instruotsd not to, coaaon fractions 
are to ba reduced tj their lowest teras. 

4-A Exaaples 

1. Express 148 as a fraction in lowest terms. 

36 

solution: Step 1 Determine one common number that can 

be divided into 148 and 36 so that 
the results are whole numbers, a*9*» 

148 f 4 - 37, and 36 T 4 - 9, thus 

148 > 12 , Answer 
36 9 

Step 2 Continue this procedure until no 

further common number can be divided 
into both the numerator and 
denominator so that the result is a 
whole nuiBber. 

2. 2»3t3-1, and 6 f 3 - 2, thus 1 - 
6 6 

1 , Answer 
2 

3. £«5t5»1, and 30 T 5 » 6, thus ^ » 
30 30 

1 , Answer 
6 

4. fi=6f2=3, and 16 T 2 = 8, thus = 1 
16 16 8 

3 , Answer 
8 

5. IM = 180 f 15 = 12, and 15 4- 15 = 1, thus 

15 

180 = 12 or 12, Answer 
15 1 

6. 21 = 21 f 7 = 3, and 49 f 7 = 7, thus 21 = 
49 49 

1 , Answer 

7 
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DRILL SHEET 

USJlZl, gXPRESSING FRACTIOMS IN LOWEST ^TKRMS 

ExgvBBB each comon fraction in lowest tmrmai 



4D-1 


a - 

27 


40-14 


12 
8 


4D-2 


12 - 

16 


4D-15 


Ifi 
8 


4D-3 


24 - 

32 


4D-16 


22 

16 


4D-4 


1 - 

8 


4D-17 


24 
8 


4D-5 


H - 

8 


4D-18 


S. 
24 


4D-6 


21 - 

9 


4D-19 


1£ 

32 


4D-7 


16 


4D-20 


51 
17 


4D-8 


23. - 
8 


4D>21 


12 

51 


4D-9 


14 - 
12 


4D-22 


21 

56 


4D-10 


22 - 
96 


4D-23 


128 


4D-11 


4a - 

96 


4D-24 


4 


4D-12 


22 = 
64 


4D-25 


4£ 

3 


4D-13 


22 = 
16 
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8«otioB St Es!9f9i^ ^^•^ WaOim M rraetieat 

In order to b« abl« to Koltiply and divide mixed 
numbers, you must be able to escpreas theaa aa coaaon 
fractions. 

Expreaa each mixed number aa a common £i action. 
Examples 



1. 



solution: 



1 31 
32 

Step 1 
Step 2 
step 3 



61 
32 



63 



multiply the whole number by the 
denominator, or 1 x 32 * 32 

add the numerator to the product 
reaulting in Step 1, or 32 31 > 

?lace the result obtained in Step 2 as 
he numerator over the original 
denominator, or, £2, so that 

32 

1 11 - ^ , Answer 

32 32 



2. 



solution: 



3. 



solution: 



3 2 
8 



11 
8 



Step 1 multiply the whole number by the 
denominator, or 3 x 8 • 24 

Step 2 add the numerator to the product 

resulting in Step 1, or 7 + 24 » 31 

Step 3 place the result obtained in Step 2 
over the original denominator, or 
21, so that 3 2 » 11 , Answer 
8 8 8 

15 11 - 2^ 

IS 16 

step 1 multiply the whole number by the 
denominator, or 15 x 16 » 240 

Step 2 add the numerator to the product 

resulting in Step 1, or 240 + 13 « 253 



61 



step 3 place the result obtained in Step ;t 
as the miaerator over the original 
den€»inator, or ZSli so that 

15 11 « 2S1 9 Answer 

16 16 

Note: Two of the most conmon applications of conplex 
fractions in trade and industry are; 

1) Converting a fraction part of a denominator number 
to a decimal. 

Examples: 1 1 inches is 1 2 parts of a foot or 
4 4 

1 1, a complex fraction. 

12 

.1458 feet as decimal. 2 1 ounces is 2 1 
12/T775 8 8 

16th parts of a pound or 2 1 , a complex 

fraction. 16 

> 1:^28 pound as a decimal. 
16/2.125 



2) Changing percents to decimals. 

Examples: 1% is 1 of 100 parts or 1 , a complex 

8 8 
fraction. 100 

.00125 as a decimal. 
100/. 125 

15 1% is 15 1 of a 100 parts or 15 X$ ^ complex 

2 2 ^ 

fraction. 100 

.155 as a decimal. 
100/15.5 
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DRILL SHEET 
EXPRESSING MIXED HUMBERS AS FRACTIOWS 

Express each mixed number as a common fraction: 

5D-1 1 1 » 5D-14 19 12 = 

8 16 

5D-2 2 11 » 5D-15 11 Z = 

16 3 

5D-3 13 1 = 5D-16 24 1 = 

8 13 

5D-4 7 1= 5D-17 7 £ = 

2 11 

5D-5 13 ^ = 5D-18 13 H ' 

32 14 

5D-6 * 14 1 = 5D-19 6 15 = 

8 16 

5D-7 3 7 = 5D-20 7 3 = 

13 * 8 

5D-8 7 3 = 5D-21 5 3 = 

11 4 

5D-9 3 2 = 5D-22 6 i = 

7 2 

5D-10 97 1 = 5D-23 3 17 = 

9 32 

5D-11 105 3 = 5D-24 22 9 = 

5 16 

5D-12 22 2 = 5»^-25 8 4 = 

9 9 

5D-13 33 ai = 
32 
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SMtion €t Loirast CMawa DMiwrinator 

To be able to add and subtract comon fractions, you 
must determine the lowest comson denominator. 

Examples 

I. Determine the lowest common denominat3r (LCD) 
for the fractions X$ 2# 5, 

4 16 8 



solution: Step 1 



Step 2 



2. 



since the LCD can never be less than 
the largest denominator, it has to be 
at least as large as 16 

the other two denominators, 4 and 8, 
must divide into 16 a sdiifilfi number of 
times, or 1£ » 4, and » 2, thus 

4 8 
is the LCD for these three fractions 

Determine the lowest common denominator (LCD) 
for the fractions 1, 1 

11 4 5 



solution: Step 1 



Step 2 



Step 3 



since the LCD can never be less than 
the largest denominator, it has to be 
at least as large as 11 

the other two denominators 4 and 5, 
must divide into 11 a whole number of 
times; let's check 11 ~ 2 1, and 

4 4 

11 - 2 1* As you can see, each 
5 5 

division results in a whole number, 
plus a remainder. Thus, 11 cannot be 
the LCD. 

we must involve all three 
denominators; to do this, multiply 
11 X 4 » 44, and then 44 x 5 =^ 220. 
Check: 220 = 20 
11 

220 = 55 
4 

220 = 44, thus 220 is the LCD 
5 

for these three fractions. 

Note ! Some times, the apparent LCD 

resulting from multiplying all the 
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denominators can be reduced further 
by dividing by 2, or 3, or 5, etc. to 
neet the requirements of LCD. This 
will be illustrated in Example 3. 

3. Determine the lowest common denominator (LCD) 
for the fractions 1, 1, 1 

15 3 7 

solution: Step 1 15 x 3 « 45, and 45 x 7 = 315 

Step 2 but 315 is not the LCD, since it can 
be reduced by dividing by 3, or 
315 » 105 
3 

Step 3 lOS = 7 
15 

105 = 35 
3 

105 ^ 15, thus les is tlie LQD 
7 

NOTE! A simple method to determine the lowest 
common denominator (LCD) is as fellows: 

4. Determine LCD for 2, 1 = 

21 14 

solution: Step 1 Multiply the denominators, 

or 21 X 14 = 294 

Step 2 Divide the result in Step 1 by the 
highest common factor for 21 and 14, 
which is 7; aad 294 = 42_,. the LCD. 

7 
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Now to simplify things: 

Steps to follow where determining the Lowest Common 
Denominator ( L . C . D . ) : 

1. Look at your largest number - see if that will work 

e.g. 1 , 2 
2 4 

2. If numbers (denominators) are even and odd and the 
largest number does not work - then go through the 
multiplies of the largest number 

e. g. 1, 1, 1 — s , 16, ••24" 
3 8 6 

3. If numbers are all odd, use prime number factoring 
system - using just prime * numbers 

e.g. 1, 1, 1 

3 7 9 

3X1 7X1 3X3 
3 X 3 X 7 = 63 

4. If numbers are all prime, then multiply them together 

e.g. 1, 1, 1 

2 3 7 

2 X 3 X 7 = 42 



* A Prime Number is a number larger than 1 that can be evenly 
divided only by itself and 1. The number 2 is the first 
prime; it can be evenly divided only by 2 and 1. 



66 



ERIC 



71 



You can pick out priiao numbers from a list of natural 
nxanbers. 



1 


1 


1 


1 


5. 


§. 


2 


S 


1 


la 


11 


H 


11 


11 


IS. 


16. 


12 


la 


12 


2Q 


21 


22. 


21 


21 


25. 


26 


22 


2a 


22 


la 


11 


12 


11 


11 


25. 


1£ 


12 


la 


12 


la 


11 


A2L 


il 


11 


1£ 


AS. 


12 


la 


12 


5Sl 


£1 


52 


51 




55. 


55. 


51 


£1 


53. 


aa 


£1 


§2 


£1 


M 


§5 


65 


61 


£1 


61 


2a 


21 


22 


21 


21 


15 


26. 


21 


2a 




aa 


£1 


§2. 




M 




li 


SI 


aa 


a2 


aa 


£1 


92 


21 


94 


95 




97 


M 


99 


100 



First, circle 2, the first prime. Then cross out all of 
the multiples of 2 bec^u&'>e they are not primes, such as 4, 6, 
8, 10, 12,... Nextf v::ircle the next ntunber which is 3 and 
cross out its multipli^z such as, 6, 9, 12, 15, 18,... This 

process is continued with succeeding numbers not previously 
crossed out. 

Use of the sieve is not as laborious as it looks. A 
n^unber less than 100 that is not a prime must have a factor 
less than 10, because 10 x 10 - 100. Thus, sieving out 
multiples of the primes through 7 will identify all primes 
from 2-100. 

Can you extend the process to find all tae primes from 
2--200? (You only have to sieve out primes less than 15, 
because 15 x 15 - 225.) 
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UNIT 21. WSESm 



DRILL SHEET 



Detertiine the lowest connon denoninator for each set of 
fractions. 



6D-1 1, 2, S 
4 16 8 

6D-2 1, 1. 1 

4 3 8 

6D-3 1, 1, 1 
8 16 32 

6D-4 X 1, 1 

5 4 2 

6D-5 1, 1. X 

4 8 5 

6D-0 1. X. 1 

6 12 24 

6D-7 a, 2.. 2 

16 8 32 

6D-8 Z, 1, i, 1 = 

5 3 4 6 

6D-9 3, i, i, 2 = 

12 8 4 16 

6D-10 2, 1, 2 
9 27 54 

6D-11 17, IS, la = 

32 16 64 ^ 

tij~lZ 1, 1, 26 
9 3 27 

6D-13 6, 11, ai 
7 14 28 

6D-14 1, 2# 2 
27 108 9 

6D-15 la, 21/ IS = 
64 32 16 
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6D-16 1, 1, S 
11 22 66 

6D-17 i, 2, IS, 21 
4 8 16 32 

6D-18 il, 1S» 21 
64 16 32 

6D-19 1, 1, 1, 1 
3 5 7 9 

6D-20 Z, 1» 2 

7 3 5 

6D-21 Zl, 1, 11, 1 
32 16 64 4 

6D-22 2, 1, 42 

3 17 51 

6D-23 1, 1, 1, 1, 1 

4 B 32 64 16 

6D-24 2, 1, 1, 1, 1 
16 48 8 2 4 

6D-25 47, IS, 21» 2S 
48 16 32 96 



SMtloa 7t Mdittg coaaon rxaotioas 
7-]k Exaapltts 

1. Add the followiri.^ fractionc: 



8 32 16 4 



solution; Step 1 arrange fractions in vertical fashion 

1 
8 

32 

2 
16 



Step 2 determine lowest conuaon denominator, 
LCD 



1 = 
8 

32 32 

2 = 
16 

1 = 
4 



LCD 



I 

1 

i 
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step 3 use principle of eqpiivalent fractions 
to obtain new form of ntuaerators 



1 X 

8 


i Jl \ 

S3.) 

U) 


32 


32 


(1) 
(1) 


m 12 

32 


2 X 
16 


a) 

(2) 


» 14 
32 


1 X 

+ 4 


iii 


^ 24 
32 



Step 4 add the numerators and place total 
over cosunon denominator 

4 

19 
14 

+ 24 61 
61, 32 

Step 5 reduce the improper fraction to a 

mixed number (always to lowest terms) 

^ = 1 21, Answer 
32 32 

2. 1+3+ 5+1+17= 

3 8 16 4 48 

solution: Step 1 1 

3 

3 
8 

5 
16 

1 
4 

37 
+ 48 
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I 

II step 2 

I 
I 
I 

i step 3 

e 
I 
I 
I 

step 4 16 

I 



I 
I 
I 
I 
I 
I 



1 - 

8 

£ - 

16 

1 - 
4 

22 « Lcr 

+ 48 4g 



1 


X 


(It) 




1& 


3 




(16) 




48 


1 


X 


( 


ut 


IS. 


8 




( 6) 




48 


5. 


X 


( 1) 




15l 


16 




( 3) 




48 


1 


X 


(U.) 




1^ 


4 




(12) 




48 


32 


X 


( 1) 


m 


22 


48 




(1) 




48 



15 
12 

32 aa 

98, 48 



Step 5 98 = 2 _Z, or 2 Answer 
48 48 24 
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DRILL SHEET 

OHiT 2jl adding fractions 

Add the following fractions and r«duce the final answer 
to lowest terns. 

7D-1 1 + 1 » 

4 8 

7D-2 5 + 2 - « 

16 32 

7D-3 1 + 2 + i - 

2 7 3 

7D-4 5+ 2+ 2+ 1« 

8 16 7,2 64 

7D-5 lS+2+1+2- 

16 8 2 4 

7D-€ 1 + 2 + 22 = 

7 8 112 

7D-7 2 + 2 + fi2 + 2 + 12= 

16 8 64 4 32 

7D-8 1+ 2 + 11 + 12- ■ 

5 10 15 30 

7D-9 2 + 12 + 22 = ^ 

25 50 100 

70-10 6 + 2 + 12 = 

11 33 99 

7D-11 14+11+ 2+lS= 

17 17 17 17 

7D-12 3 + 1 + 2 = 

10 5 4 

70-13 2 ! 2 + 11 = 

3 9 12 

70-14 2 + 1 + 5 = 

32 4 24 

70-15 1 + 5 + 11 = 

2 6 12 

70-16 11 + 2 + 22 = 

15 10 30 



Sttotion tt MAi&g WxtLOtienm, uixmA mahmxm, and whol* 



Add fractions / aix«d nunbers, and vtaol« muabars. Reduce 
answers to lowest terms. 

S-Jk Examples 



1. 3 JL + D + 14 22 
16 64 

solution: Step l 3 .2. 

16 

9 

14 21 
+ 64 



Step 2 3 _i « 3 12 

16 64 



14 21 « 14 22 
•f 64 64 



26 12 

64 Answer 



2. 23 1 + 36 JL = 
8 32 

solution: Step 1 23 1 

8 

36 _7 
+ 32 



Step 2 23 1 = 23 _4. 

8 32 

36 _2 = 36 _7 
+ 32 32 



59 11 

32 Answer 
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3. 6 la + 73 + 27 1 + IS 12 
16 /, 32 



solution; Step l 6 13 

16 

73 

27 2 
4 

19 12 
+ 32 



Step 2 6 12 - 6 21 

16 32 

73 = 73 

27 2 - 27 M 
4 32 

19 12 » 19 12 
+ 32 32 

125 SI 
32 

Note! §Z is an improper fraction, i.e, 

32 (22 « 1) 

greater than a whole (32 ) . 



Step 3 125 52 = 125 

32 

2 2 
+ 32 

127 2 

32 Answer 
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DRILL SHEET 

imXX 21 A"PIWG FRACTIONS. MIXED NHMBERS. AND WROLE HqMBEBS 

Add and reduce answers to lowest terms. 

8D-1 7 + 7 = 

8 

8D-2 10 1 + 7 = 

16 16 

4 2 + 12 1 = 

16 8 

8D-4 8 + 7+ S.+ 7= — - 

4 3 2 

8D-5 91 + 81+7= 

6 9 

8D-6 14 1 + 30 1 + 4 = 

4 2 

80-7 72 + 91+ 11 1= 

3 4 2 

8D-8 33+54+2 9+71= 

4 7 14 2 

8D-9 . 37 31+ 19 15 + 11 3 + 41= 

32 16 4 2 

8D-10 29 + 11 5 + 37 + 3 7 = 

6 12 

8D-11 132 1+3+ 11 23+ 19 7= 

32 32 32 

8D-12 16 + 165 +31= 

64 

8D-13 23 + 23 ai + 11 11 = 

32 32 16 
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8D-14 17 11+952+3 1 
64 64 16 

8D-15 23 1 + 17 22 + 4 » 
11 33 

8D-16 6 5 + 13 22 + 65 » 
13 39 

8D-17 16 11+321 + 71 
15 30 5 

8D-18 11 + 9 11 + 63 = 
17 51 

CD-19 22 + 23 + 169 H = 

64 

8D-20 12+ 99 1+ 612 = 
35 7 35 

80-21 11 + 1 + 33 1 = 
9 3 

80-22 37 + 37 37 = 



80-23 65+37 1 + 69 Ifi 

37 37 

80-24 125 11 + 6 4. + 71 = 
25 5 

80-25 33 1 + 16 55 = 
19 57 
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8«otlon 9s Bubtraoting SPraotions 

Subtract fractions. Reduce answers to lowa^u teinns. 
Examples 

1. 12 - 1 » 

15 20 

solution: Step 1 arremge in vertical form 

15 
- 20 



Step 2 determine lowest common denominator 
(LCD) 

15 60 



- 20 



22 
60 



Step 3 subtract 

52 
60 

22 
- 60 



25 
60 



5 
12 



Answer 



2. 19-4 

20 5 

solution: Step 1 



Step 2 



19 




20 




1 




- 5 






19 


20 


20 


4 = 


15. 


- 5 


20 
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step 3 12 
20 

- 20 



1 

20 Answer 



3, 67-33 1 
13 



solution: Step 1 67 



33 A 
- 13 



66 

Step 2 67 = 66 13. 

13 

33 1 = 33 1 

- 13 13 



Note above that 1 whole (12.) was "borrowed" from 67 in 

. (13) 

order to provide a niinber from which to stibtract ±, 

13 

solution: Step 3 66 13 

13 

33 1 
13 



33 9 

13 Answer 
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DRILL SHEET 

UNIT 2i SCBTRACTING FRACTIONS 

Subtract and reduce to lowest terms. 

9D-1 7 - 1 = 9D-14 13 - 9 = 

10 10 16 16 

9D-2 1 - 1 = „ 9D-15 11 - 11 = 

16 16 32 32 

9D-3 15 - 2 = 9D-16 IS - 1 = 

16 3 39 13 

9D-4 1£ ~ 1 = 9D-17 1£ - 3 = 

20 5 51 17 

9D-5 1 - 3 = 9D-18 22 - 1 = 

3 16 48 4 

9D-6 5 - 1 = 9D-19 22 - 2 = 

8 6 33 11 

9D-7 12 - 1 = 9D-20 15 - 9 = 

13 3 32 64 

9D-8 57 - 1 = 9D-21 7 - 7 = 

64 2 8 16 

9D-9 31 - 9 = 9D-22 1± - 3 = 

32 16 27 54 

9D-10 23 - 3 = 9D-23 9 - 9 = 

25 10 32 64 

9D-11 1 - 1 =^ 9D-24 12 - 3 = 

9 18 25 5 

9D-12 3 - 11 = 9D-25 1 - 1 = 

4 32 16 64 

9D-13 9 - 7 = 

16 16 
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8«otioB 10 t 8ubtr«oting Fractions, Mixad NuBbars, and WhJla 
MUBbars 

Subtract and reduce to lowest terms. 
10-A Exeunples 



1. 33 2 - 17 3 = 
10 4 



solution: Step 1 33 2 

10 

17 1 
4 



Step 2 33 2 = 33 14 
10 20 

17 3 = 17 IS 
- 4 20 



Note that 15 cannot be subtracted from 14; we need to 
borrow 1 whole (20) from 33 and add to 14. 
(20) 



32 

Step 3 33 = 32 34 

20 

17 15 
20 



15 19 

20 Answer 



2. 16 11 - 15 4 = 
33 11 



solution: Step 1 - 16 H 

33 

15 4 
11 
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DRILL SHEET 

UNIT 2; SOBTRACTING FRACTIONS. MIXED NUMBERS AND WHOLE 
Subtract and reduce to lowest terms. 



IOD-1 21 - 2 * 
16 

lOD-2 107 - S = 
9 

lOD-3 31-29 7 = 

12 

lOD-4 9 3-1= 
8 • 8 

lOD-5 27 11 - 7 = 
32 8 

lOD-6 53 12 - 12 a = 
28 7 

lOD-V 11 1 - 11 = 
4 16 

lOD-8 1 11 - 15 = 
18 18 

lOD-9 19 7 - 18 11 = 
8 16 

lOD-10 1 27 - 1 = 
28 56 

lOD-11 37 19 - 28 14 = 
51 17 

100-12 62 6 - 53 3 = 

I 14 

100-13 13 - 27 = 
32 

100-14 101 - 100 11 = 

64 

100-15 65 9-24 1 = 

II 33 

100-16 24 1-8 1 = 
16 32 
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lOD-17 54 - 1 52 » 

64 

lOD-18 1 §1 - H " 
64 64 

lOD-19 37 2-22 2 » 
13 52 

lOD-20 11-5- 
8 8 

lOD-21 18 2-17 2 = 
23 46 

lOD-22 1 - 1 = 
4 64 

lOD- 3 3 - 1 = 
4 8 

lOD-24 16 5 - 13 2 = 
6 12 

lOD-25 22 9-19 9 = 
10 15 
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DRILL SHEET 



suction lit Adding and Subtjraoting Fraotions In Piraotioal 
l^pliontions 

Perform the required operation and reduce to lowest 
terms. 



llD-1 The cafeteria baker prepares a ALPO anniversary 
cake mix which weighs 100 pounds. The cake mx * 
consists of shortening and other ingredients. 
The weights of the other ingredients are 20 1/2 
pounds of flour, 29 3/4 pounds of sugar, 18 1/8 
poimds of milk, 16 pounds of whole eggs, and a 
total of 5 ?/4 pounds of flavoring, salt, and 
bakliia powder. How many pounds of shortening are 
used in the mix? 



llD-2 Datermine dimensions A,B,C,D, and E of the photo- 
resist mask shown in the figure below (all 
dimensions are in.): 




a., 
c.^ 
e. 



llD-3 Befor3 starting a wiring job for the new 
switcAboard in ALPO's guard shack, the 
electrician takes an inventory of materials and 
finds that 4,550 feet of BX cable are in stock* 
T>:8 following lengths of cable are removed from 
^toc?c for the job: 275 1/4 feet; 48«. feet; 56 
1/2 feet; 212 3/4 feet; and 148 feet. Upon 
completion of the job, 87 1/4 feet are left over 
and returned to stock. How many feet of cable 
are in stock after completing the job? 



llD-4 A truck is loaded at a structural steel supply 

house for a delivery to ALPO's construction site. 
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The order calls for 125 feet of channel iron 
which weighs 3 3/4 tons, 140 feet of I beam which 
weighs 4 3/10 tons, and 80 feet of angle iron 
which weighs 2 1/5 tons. The maximum legal 
tonnage permitted to be hauled by the truck is 
9 1/2 tons. All of the channel Iron and I beam 
are loaded. Only part of the angle iron is 
loaded so that the maiximum legal tonnage is met 
but not exceeded. By how many tons of angle iron 
will the delivery be short of the order? 



llD-5 In ALPO's warehouse, cartons move along a 

conveyor belt that is 423 1/2 feet long. Ouxy 
117 3/8 feet of the conveyor belt is at ground 
level; the rest Is overhead. How much of the 
belt is overhead? 



llD-6 What is the difference between a piece of clean 
room floor grating i 7/16 inches and a piece 
2 17/32 inches thick? 



llD-7 A piece of round silicon rod is 7 3/4 inch in 
diameter. How much must t>B removed to get a 
diameter of 6 37/64 incli? 



llD-8 At the beginning of trading, one share of Bell 

Atlantic stock was selling at 45 7/8 points. At 
the end of trading, the stock was selling at 
42 1/4 points. How many points did it lose? 



11D~9 An experienced machine sett^'.r can assemble his 
equipment in 6 1/3 hours. A learner can do the 
same job in 9 1/4 hours. How much faster is the 
experienced machine setter than the learner? 



llD-10 ALPO's storage gas tank is 3/4 full of gasoJ.ine. 

If 1/S is drawn off, what fraction of the tank of 
gas remains? 



llD-ll Last month Bruce weighed 234 1/4 pounds. Now he 
weighs 227 5/16 pounds. How much weight has he 
lost? 
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llD-12 In one 8-ho\ir working day, AI^'s aechanic spent 
1 3/# hotirs doing a tune-up, 2 1/2 hours doing a 
br«\« job, and 3 1/3 hours replacing a clutch. 
How aany hours did he have left to work on a 
broken axle? 



llD-13 Find dimension A in the following sketch? 





• A«1 

/ 













llD-14 Find dimension Y in the following sketch: 
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llD-15 Find the dinension X in the following sketch: 




llD-16 Carpenters frequently use fractions and nixed 
numerals. When they build stairs, for example, 
the rise plus the run should be about 17 1 

2 

inches for each step. If the rise for a set of 
steps is 7 1 inches, what should the run be? 
8 

Solution: Rise + Run = 17 l 

2 

7 3/8 + Run = 17 1 

2 




A fli ht of stairs is to have a 1 tal rise of 
8 1 icet. How many steps will be needed if each 
4 

rise if to be 7 1 inches? 

2 
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8«otioB 12 t Multiplying rraotions 

Th« aultiplication of two fractions is def im as the 
product (fro« multiplication) of ths nuasrators ^ the 
product (from «ult* plication) ^f the denominators. 

12-A Examples 

7 8 7x8 5<> 

2. 2 X 2 X 1 - 23£23a - 1 . Answer 
3 7 5 3x7x5 105 

12-B You can often reduce the amovuit of multiplication 
by "cancelling" or dividing one number in the 
numerator bv one number in the denominator, 
provided the dividing number is the szune. 
Examples 

1. 2 1 

11 X 1 » 14X 3 = 1 , Anrwer 
15 49 15x49 35 

5 7 

In the above example, the number 14 and 49 
were divided by 7, i.e.-, 14 « 2 and 42 = 7. 

7 7 
Similarly, the 3 and 15 were dividec' • 
i.n. . 2 » 1 and IS « 5. 
3 3 

2. 1 

15 1 

2 X Ui X 4 = 7X10X 4 « 1 , Answer 
18 12 35 18x12x35 27 

9 3 5 
1 

Note! 

In tne above example, first we divided 7=1 

7 

and 35 = 5. Next, we iivided 4=1 and 
7 4 

12 = 3. Then, we divided lil = 5 and IS = 9. 
4 2 2 

And last, we divided S = 1 and 1=1 since we 

5 5 

must always reduce our final answer to lowest 
terms . 
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DRILL SHEET 
milT 21 MiiT/PiPLYING mCTIOWS 

Multiply the fractions and reduce to lowest terms. 



12D-1 2 4. « 

4 11 

12D-2 2 X 1 X 1 » 
8 5 2 

12D-3 2 X 2S = 
15 9 

12D-4 24 X 1 = 
35 42 

12D-5 Ifi X 1 ^ 
7 12 

12D-6 1X2 = 
8 « 

12D-7 1 X £ = 

5 8 

12D-8 4X7= 

5 8 

12D-9 5 X 1 = 
8 16 

12D-10 1 X 11 = 

6 12 

12D-11 S X 2 = 

6 5 

12D-12 S X 14. = 

7 25 

12D-13 1 X 3 X a = 
3 4 9 

12D-14 li X 10 X 2 = 
20 11 9 

12D-15 llxlx axl = 

15 4 22 2 

12D-16 12x 4xlx2S = 

16 39 5 9 
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12D-17 12 X M X ai « 
51 9 16 

12D-18 12S X 12 X ^ X St. ' 

11 6 57 25 

12D-19 22 X 12 X ai X 12a « 

9 64 57 11 

12D>20 Ifia X ai X 22 X 1 » 
23 9 7 3 

12D-21 12 X 2 X 22 - 
64 16 68 

120-22 lxixlxlxl = 
2 3 4 5 6 

12D-23 lxlxiax21 = 
9 7 3 2 

120-24 11 X 22S = 
15 64 

120-25 11 X 9 X 12a X M = 
32 64 55 3 
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SootioB 13: Multiplying rx«otioiis» lCix«d KUBbe^rs, and Wholo 
Wmibmxa 

In order to multiply mixed numbers, you must first 
convert them to improper fractions, then multiply, euid reduce 
to lowest terms. 

13>lk Exeuaples 

1. 5 

12.xl5 = lxlS = 2S=l 8 
3 17 3 17 17 17 

1 

2 . 2 

6xS = fixS = lflorlO 
3 13 1 

1 

3. 1 

51X 2x31=llx 2x10 = 110 = 2 32 
2 13 3 2 13 3 39 39 

1 

Note ! When dividing 110 on the calculator, you obtain 2 

39 

as a whole number, plus a decimal remainder of 
0.8205 etc. To obtain the fractional remainder, 
multiply the denominator, 39, by the decimal and 
you obtain 31.999 etc., or 32. 
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WXZl KDLTIPLYIWG FRACTIONS. MIXED NDMBERS. AND WHOLE 



Multiply and reduce to lowest terns « 

13D-1 5 1X31 = 
7 4 

13D-2 4x71 = 
8 

13D-3 62X31x2 = 
3 5 9 

13D-4 51X 2X31 = 
5 13 3 

13D-5 71X2 2X1 = 
3 11 4 

13D-6 1 X 12 = 
8 

13D-7 10 X 2 = 
15 

13D-8 5 X 21 = 
9 

13D-9 1x41= 
4 3 

130-10 3 7 X 1 = 
9 10 

13D-11 7 x 9 13 = 
15 32 

130-12 3 i X 6 25 = 
5 32 

130-13 20 2 X 5 1 = 
3 8 

130-14 1 X 24 X 5 1 = 
8 2 

130-15 19 X i X 3 1 = 
7 5 

130-16 31x41x1= 
2 2 8 



94 



Sttctioa 14: Dividing fraotions 

To divide fractions (or mixed nuabers) , invert the 
divisor (the nunber or fraction that follows the division 
sign)' and then multiply. Because of this, every division 
problem with fractions becomes a multiplication problem. 

14-A Exeunples 

1. 2SL r 5. (which is the same as 20. 

9 6 _2. = 

6 

solution: Step 1 invert the divisor , i.e., ^ becomes 

6 

6, (Note! §. is the reciprocal of S) 
5 5 6 

4 2 

Step 2 multiply 20x^=3, or 22, Answer 

9 5 3 3 
3 1 

5 2 

2. 15Tl = lSxa = 2ilorlO, Answer 
4 8 4 3 1 

1 1 



3. 4-6, which is the same as 4 7 ^ 
3 3 1 

2 

since 6 = 6. 1x1=2 
1 3 6 9 

3 
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CmittHg mCTTOHS " 
•Diyide the fractions and reduce to lowest tezrms. 

14D-1 2a f IS » * 
7 2 



14D-2 



14D-3 



14D-4 



14D-5 



14D-6 



11 f 22L « 
5 

8 

1 f 11 = 
8 9 

2 1 V* 12 = 
8 18 

3 1 T 2 1 = 
4 5 




14D-7 5 1 

4 = 



14D-8 
14D-9 
14D-10 
14D-11 

14D-12 
14D-13 



I T 5 
12 12 

It a = 
5 10 

1 

10 = 

TT 

15 

2 r 3 = 
9 7 

5 

II = 



ERLC 



97 



liZ 



14D-14 

14D-15 
14D-16 
14D-17 

14D-18 
14D'19 
14D-20 
14D-21 
14D-22 
14D-23 
14D-24 
14D-25 



11 f 2 » 
15 25 



4 f a 

15 45 

7 23 
1 

JL. = 
2 
27 

£1 r 5 

64 16 

22 f 1 = 
27 9 

1 r 1 = 
4 8 

1 f I = 

8 16 

12 T 51 
32 64 

12 f S 
32 64 

16 8 

1 T 2 = 
2 
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8«otioii ist Dividia? rraetioas# UixmA »mib%tu, and Whol* 

Divide and reduce to lowest terns. 

15-X Examples 

1. 3 1 T 1 15 - 
8 16 

solution: Step l convert the mixed numbers to improper 

fractions 

21 T 21 - 
8 16 

Step 2 invert the divisor, 21 r and multiply 

16 

1 2 

21 X 15 = i or 2 , Answer 
8 31 ■ 1 
1 1 



2. 52t3 2 = 22f45« 
7 14 7 14 

2 

solution: 22x14 = 24. or liS, Answer 

7 45 45 45 
1 

Note, dividing 24 with the calculator, you 
45 

obtain 1.6444 etc.. which means there is 

1 whole plus a decimal remainder, or part of a 

whole "leftover." Multiplying 0.644 x 45 = 

28.98, or 29 for the fractional part or 

numerator. 
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DRILL SHEET 

UNIT 2; DIVIDING FRACTIONS. MIXED NDMBERS. AND WHOLE NUMBERS 

Divide and reduce to lowest terns. 

15D-1 li f 22 » 
5 

15D-2 i T 6 = 
8 

15D-3 2 1 f i2 «= 
8 18 

15D-4 3 2 T 2 1 = 
4 5 

15D-5 5 1 

4 = 

7 

15D-6 14 T 1 = 
3 

15D-7 2 T 14 = 
3 

15D-8 2 f 14 = 
9 

15D-9 22 

35 

15D-10 7 T 5 1 «= 
8 16 

15D-11 3 2 T 11 «= 
3 24 

15D-i2 2 19 T 2 = 
32 64 

15D-13 15 2 

25 = 

— s — 

15D-14 3 1 T 7 5 = 
2 6 
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DRILL SHEET 

SHXZ2J. MDLTIK.YI1IG AMD DiyiDIMg FRACTIONS IN PRACTICAL 

Solv* th«M vord probl«as and reduce 9nsv«rs to lowest 
terns, and label answers with appropriate unit o£ Measure: 

160-1 As the speed of an autoa^ile increases, the 

amount of gasoline that im used also increases. 
The table shown below lists the gaiioline mileage 
(miles per gallon) at various speeds for a 
particular ^'-cylinder automobile. iDetermihe the 
total number of gallons of gasoline used when the 
automobile travels the speeds and times 
indicated: 





_jmti_,ptg_gttw_ 


30 


30 


35 


27 i^i 


40 


25 


45 


23 


50 


21 


55 


20 



a. 30 mi/hr for 1 1/3 hr 

b. 40 mi/hr for 3 3/4 hr 

c. 50 mi/hr for 7/10 hr 

d. 55 mi/hr for 3 1/5 hr 

16U-2 The purchasing departnent of ALPO purchases 
supplies for the maintenance department as 
itemized lists. One such list is shown 
following: 

6 2/3 boxes of Item A at $3 1/4 per box 

1/3 yard of Item B at $4 1/2 per yard 

8 pieces of Item C at $15 3/4 per dozen pieces 

Find the total cost of the items listed. 

16D-3 Seven machine operators earn $79.84 each per day, 
5 days a week. If each operator saves 3/16 of 
their earnings, how much will all seven operators 
save in 1 year? (Consider 52 paychecks per 
operator per year.) 
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16D-4 A certain nachine cem cut 6 3/8 in. of silicon 

rod in 1 minute. How many inches of the rod can 
this machine cut in 15 seconds. 
(60 seconds » 1 minute) 



16D-5 A new cinder block wall in the test set 

depairtment is 23 1/2 blocks long and 14 blocks 
high. With the concrete joint (i.e., the mortar) 
a block measures 8 1/4 in. by 16 1/4 in. If the 
maintenance department is to paint this wall, how 
large an area should they plan to paint? 
(Area = height x length) 



16D-6 GMA's research center has 217 1/2 acres of land. 
If it is divided into five equal tracts of land, 
how many acres will each tract contain? 



16D-7 How many pieces of candy can you buy with 18 
cents if each piece costs 3/4 of a cent? 



16D-8 Ten different orders were received for packaging 
chips from a piece of tubing that was 12-ft. 
long. How many whole pieces of tubing 3 9/16 in. 
long can be cut for each order? Each order must 
get the s£uae amount. (12 in. - 1 foot) 



16D-9 A certain piece of c-.rdboard used for packe^^ '^g 
devices weighs 2 1/8 oz. If a bundle of th^ >e 
pieces of cardboard weighs 21 1/4 lb., hov^ 
pieces are in a bundle? (16 oz. - 1 lb.) 



16D-10 A service station manager bought 15 qt. of oil 
for $8 1. If he sells one quart for $3, 
8 4 
how much is his gross profit? (Express your 
answer in a fraction of a dollar.) 



16D-11 What is the weight of 16 pieces of drill rod each 
6 1/2 ft. long if drill rod of this kind and size 
weighs 5/8 lb. per foot? 
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16D-»12 A certain alloy used for aaklng teniinal leads is 
made up of 2/B copper, 1/4 lead, 1/16 sine, and 
5/16 tin by weight. We need 480 lb. of this 
alloy • How »any pounds of each aetal must we 
use? 

copper z inc ' 
lead tin 



16D-13 The net weight of nails in a keg is 240 lb. The 
weight of each nail is 3/4 oz. How many nails 
are in the keg? 



16D*14 Find the total weight of three castinqs weighing 
76 1/2 lb. each, seven castinas weighing 23 1/4 
lb. each, and two castings weighing 23 1/8 lb. 
each. 



16D-15 There are two comer latches on the cover in your 
cleam room that are 4 feet apaxrt. If it was 
decided to add two additional latches between the 
two comer latches (equally spaced) , how far 
apart should they be? 
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section 171 pTdmx of Qp«s«tioiui 



This is identical to the procedure discussed in Uiiit 1 
for whole nunbers; 

Do all operations within grouping synbbls: 
parentheses ( ); brackets [ ]; and braces ( } first. 
Within the parentheses, etc* / do Iraltiplication or 
division operations (whichever cbmes: first) in order 
from left to right « Then do addition and subtraction 
operations in order from left to right. 

After completing the work in the orouping symbols, do 
multiplication or division operations (whichever comes 
first) In order from left to right. 

Last, do addition and subtraction operations in order 
from left to right. 

17^A Examples 



1. 


(5 + 2) 
(9 3) 


f 1 = 
3 




solution: 


Step 1 


5 
9 

2 

+ 3 


= 5 
9 

= 6 
9 








21 
9 




Step 2 


11 
9 


• 

7 1 = 
3 


2. 


5 + 27 
9 3 


1 = 

3 




solution: 


Step 1 


2 - 
3 


• 1 = 
3 



1 

11x3 = 11 or 32 Answer 
9 13 3 
3 



1 



3 1 
1 
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^ no 



step 2 



5. 

± 9 

■ 2 S 



Answer 



3. (1 



1+31x6) fl8+l 
4 8 2 



solution: Step 1 



+ (2.7 X 6) ] 
8 4 8 



[1 3 + (3 1 X S)] - [1 1 
4 8 4 

4 

=[13+ (27 X 3) 3 = [1 1 + 81 or 20 1] 
4 4 4 4 4 



Step 2 
Step 3 



' 1 3 
4 

20 1 
+ 4_ 

21 4. or 22 
4 

22 f 18 = 11 = 1 2 
9 9 

11X2= 1 _4 
9 2 18 

1x9= 9 

+ 2 8 18^ 



1 13 

18 , Answer 



■■■'.fix 



^ ."> . 
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step 3 



5 + 6 3 = 
6 10 



5 5 = 5 2^ 
8 40 



6 3 = 6 12. 
10 40 
11 21 
40 



Answer 



15 

3 



25 1 (Which is the same as 
+ 5 15 - 2 1 + 25 1 V 4) » 

3 5 



solution: Step 1 



15 T 2 2 
3 



« 15 f a 

3 

5 5 
8 



15 X i 
8 



15 or 
8 



Step 2 



25 1 f 4 

5 



63 

5 4 



11 or 6 1 
io 10 



107 



112 



DRILL SHEET 



rotiT 2X SBt2EB QZ operations - fractions. HBfiI£ WSSE&i. 

loxsQ msssss. 



17D-1 2 + 5 - 2 » 

8 16 4 

17D-2 (2 X 14) r (1 3C 6) = 

8 8 

17D-3 7 i X (6 2 - 4 1) 

^-fi § 16- = 

4 1 
4 

17D-4 13.f4x3-l = 

16 4 

17D-5 44 T 11 X 4 - 2 = 

8 

17D-6 2+1 1 

8 16 = 



17D-7 23 1 T 2 + 15 = 

3 8 16 

17D-8 (iS T 1 + 2) f (11 X 43 - 9) = 

16 3 32 

17D-9 77 

(10 - 2) + (13 f 1) 
16 32 3 

17D-10 35+l-3fl3x5= 
8 
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SSSl 2X fi] 
- 2R1- 

-2R2- 



-2R3- 
-2R4- 

-2R5- 

-2R7- 
-2R8- 

-2R9- 

-2R10- 

-2R11- 

-2R12- 



1 + 1+5. 

4 8 16 

37 2 - 19 2 
10 4 

1 X 12 X 1 £ 

4 8 

5 2 f 15 
5 16 

8 2 X (10 + 5 1) f (12 + 2) 
4 16 3 

(12 X 8) f (8 X 3) 

(2 X 4 - 2 + 5) X 12 2 
8 4 16 



Express £ as an equivalent fraction with-^-a 
16 

denominator of 64 



Express 22. in lowest terms 
128 



Express 451 as a mixed number 
64 



Find the lowest common denominator for 

2, 2, 1 
2, 3 2 



Five pieces are cut from the length of silicon 
rod shown. After the pieces are cut, the 



remaining length is discarded, 
part is discarded? 











Ib-itf-ib -"itfjl 





What fractonal 
in. 
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-2R13- What is th« thicknMa of a,db«iical room 

countartop Mda of 2 in. pl^ood and l in. 

8 18 

Formica? 



-2R14- 



-2R15- 



-^R16- 



Thraa piacas of ataal plata for. a curing 
furnace basa ara vaidad togathar. What is the 
total thicknass if tha piacas ara 1 ft. , 2 

2 16 

ft., and 2a ft.? 
32 



If 4 1 gallons of water are used to dilute 7 1 
8 4 
gallons of acid, how many gallons are in the 
mixture? 

Find the missing length (?) in the following 
sketch: 



t 



in. 



-2R17- 



-2R18- 



An engineering technician needed 10 pieces of 
wire each 3 £ in. long. What length will be 
8 

needed for the wire pieces? 

A fuel tank that holds 75 liters of fuel is l 

4 

full. How many liters of fuel are in the tank? 



*2R19- A developer subdivided 5 1 acres into lots each 

4 

containing 2 of an acre. How many lots wer^' 
10 made? 
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-2R20- A stack of £ in. thick plywood is 21 2 in. high. 

8 . 8 

How nany sheats of plywood ara in tha stack? 



•2R21- An order of aluminum trays costs $145,^ 

including a $10 shipping :faa. If tha price of 
1 lb. of aluminum is $3^^ how many pounds of 
aluminum are in the order? 



-2R22~ If 7 1 kilowatts (KW) of power are distributed 
2 

equally over 5 resistors, what is the average 
number of kilowatts per resistor? 



-2R23- To convert from a Celsius temperature reading 
to a Feihrenheit temp<«rature reading, we follow 
the procedure: 

Fahrenheit ( F) = 2 x Celsius ( C) + 32 

5 

Find F, when C = 35 



-2R24- To convert from a Fahrenheit temperature 

reading to a Celsius temperature reading, we 
follow the procedure: 

Celsius = 5. X i Fahrenheit - 32 ) 
9 

Find C, when F = 98 1 

5 
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2X pBcniALs 

OBJECTIVES 

After coapUting this unit,_ you will bf: able to: 

. understand the weaning of a dfgi iftt or part of 
the whole 

. understand the meaning of a decimal Place, or 
the order of position to the right of the 
decimal point 

. understand "rounding" decimals 

. express common fractions as decimals 

. express decimals as coarmon fractions 

. add and subtract decimals 

. multiply and divide decl -als 

. follow order of operations involving decimals 

. solve word problems involving decimals 



Diotionaryt 

1 . Decimal 

2. Decimal point 

3. Decimal place 



4. Rounding, or rounding 
off 



5. Find 



Mfianing 

fraction whose denominator 
is 10 or some power of 10 

dot or period 

position of number to 
right of decimal point 

reporting a number to a 
specific place after 
applying 5 and over or 
under 5 rule 

calculate; solve 
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s«etioB is Oeaeapt of a Dt^oiMl 

Wa iiava airMdy loarnad in lifhita i and 2 that tliara ara 
irtxola nttabars and parts of whoia nuiibaiw^ i^ ' 
coHMMi fractions, iia also iMrni^ in Vnit a tl^ 
divida tha nonarator of a fiioBiC itraotion by 



oh a calculator «• obtain a^oSar tb /tha rldht of a dacival 
point (aotoailly a dot) — this ii a d««iiai~pf tha irtiola. 
Tha iihola nuia>ar is always to tha laft of tha dacinal point, 
and tha daeipal is to tha right of tha daciaal point. 

For axampla, divida 2 and you obtain 0.875 (when the 

8 

decimal point indicator on the (Calculator is positioned at 
3). . 

If you divide £, you obtain l.OOO (with the decinal 
8 

5oint indicator at 3). So 0.875 is a decinal of l.OOO, and 
t is another way of expressing the comon fraction 2. 

8 
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In th« abov« illustration, vhola ninib«rs are vrittan to 
tho laft of tha daciaal point, and dacisals ara vrittan to 
tha right of tha dacimal point. 

Tha dacisal placa rafars to tha position of a nuibar 
(lat'a say it is 1 as abova) to tha right of tha dacimal 
point; thasa placas ara shown as 1, 2, 3, 4, 5, and 6, and 
ara spokan as first, sacond, third, fourth, fifth, and sixth. 
(Wa can go on and on to tha right with additional : ^iaal 
placas, but for our applications, tha sixth is sufi >;iant.) 

(Also shown in tha illvstration ara tha corraspcnding 
conaon fractions for tha daciaals. Nota that tha nuahar of 
zeros for any coaoBon fraction is tha same as tha place, i.e., 
for 1 there are 3 zeros and this is in the third place.) 

1000 

2-JI Examples 

In the decinal 0.175^63, the numeral 3 is in the 
sixth place. Indicat«t the "place" for the 
following; 

4 

7 



6 
5 
1 
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f«etie» 9s Boiaaiag Of f OmUmI 

Yea vill oftin b*. instxiiotid td. qiy^r^M juimmr or a 
rMttlt nhioh is corr^ot to ■ OTf in iwafcsg- of tf>clnal 
Cf plaoos. If ydii havo « roaolt of .47.aC47^S. iuM iiuit it 

"roondod** to throo plaoMf your ahswor is : 47 • 265; roioidod to 
two placss, it is 47.261 roundodr to OM placo, 47.3 • 

3-1 Procsduro for rounding of f an answar to a givan 
nuabar of daciital placas: 

1. Sat tha daciaal point indicator of tha 
calculator ona digit bayond tha nuabar of 
placaa tha final raault ia to ^a roundad. 

Bxanpla - If a final answar is to ba raported 
to tarn aacond placa, aat tha indicator at 3. 
(BlMibftEf ragardlass how many nuabara that 
follow tha third placa, you dxsragard all) of 
ti^aa and concantrata on tha third placa only 
for rounding off.) 

2. If tha nuabar you ara concantrating on is aqual 
to 5 or mora (6, 7, 8, 9), add 1 to tha nuabar 
bafora it. (For our discussion in Stap 1, it 
is addad to tha nuabar in tha sacond place.) 

3. If tha ntiabar you ara concantrating on is 4 or 
less (3, 2, 1) I do not change tha nuabar before 
it. (For our discussion in Step 1, the nuaber 
in the second place reaaina unchanged.) 

3-B Exanples 

1. Round 0.73862 to 3 decimal places. 

solution: Step l Set decimal indicator on calculator at 

4. 

Step 2 Concentrate on the number 6 which is 
in the fourth place. 

Step 3 Since 6 is more than 5, we add 1 to 

the niUBber in the third place, and our 
final answer is 0.739 (to 3 places, as 
requested) . 

2. Round 3.805 to 2 places. 

solution: Step l Set deciisal indicator at 3. 

Step 2 Concentrate on the number 5 which is 
in the third place. 
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8tmp 3 Sinot this luabor is •gual to wo 
odd 1 to tlio nmbor i*- tho iopond 
plaoo, and ouir final; injulC; ii IjJil* 

3. Round 0.784 to 2 plaoM.? V ;- : 

solution: Stop 1 Sot docl«al indicator at 3. 

Stop 2 Conoontrato on tho niiMbor in tho 
third placo. - 

Stop 3 Sinca 4 is loss thsn 5, vo dfi its& 
Changs tho sooond placo nuSbor, and 
our final aquieiC ift o>78 . 

Nota i Kow that wo havo oSbarkod into dociaal nusbors 
thoro is a cortain lenguago and procoduro wo follow: 

Firat . in spoaJeing (orally) it is iaportant to oi^hasizo 
tho dociaal point. For oxaiq;>lo, tho nuabor 17.565 is spoken 
as "sovontoon point five six five." 

Second , irtien we write a decimal (with no whol^ nuaber tc 
the left of the deciaal point), it is iaportant to place a 
zeiro to the left of the deciaai point. For exaaple, 0.765. 
This reaoves any aisunderstanding about the nuaber bei ig a 
decimal . 
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DRILL SHEET 

Round the nunbers to the indicated decimal places (shown 
in parentheses) ; 



ID-l 


0.0855 (2) 




lD-11 


/•829 (1) 




lD-2 


0.0063 (2) 


S 


lD-12 


14*003 (1) 




lD-3 


0.057 (1) 




lD-13 


0.05645 (3) 




lD-4 


76.8999 (3) 




lD-14 


0.05645 (4) 




lD-5 


139.0062 (2) 




lD-15 


9.37335 (3) 




lD-6 


33.01997 (4) 




lD-16 


0.37335 (4) 




lD-7 


1.927 (3) 




lD-17 


0.37335 (2) 


as 


lD-8 


1.9254 (3) 




lD-18 


33.01997 (2) 




lD-9 


0.0015 (3) 




lD-19 


33.01997 (3) 




lD-10 


13.33 (1) 




lD-20 


13.0039 (3) 
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ssotioB 4s mxpxminq coaio? rsaotioas As D«oiuls 

To ttsmress a coonon fraction as a deciaal, divide the 
nunerator by the denominator. 

4-A Exai^les 



1. 


2 
8 


(or 7 7 


8) - 


0.875 (to 3 places). Answer 


2. 


1 

16 


(or 1 7 


16) > 


« 0.0625 (to 4 places). Answer 


3. 


21 
24 


(or 23 


r 24) 


s 0.958 (to 3 places). Answer 


4. 


1 (or 1 7 
4 


4) = 


0.25 (to 2 places). Answer 


5. 


I 
10 


(or 1 7 


10) 


» 0.1 (to 1 place). Answer 


6. 


§1 
64 


(or 63 


T 64) 


- 0.984 (to 3 places). Answer 


/. 


61 
64 


(or 63 


T 64) 


- 0.9844 (to 4 places). Answer 


8. 


U 
16 


(or llT 


16) 


- 0.688 (to 3 places). Answer 


9. 


12 

64 


(or 37 


T 64) 


- 0.578 (to 3 places). Answer 


10. 


37 
64 


(or 37 


r 64) 


- 0.5781 (to 4 places). Answer 


11. 


37 
64 


(or 37 


T 64) 


= 0.57813 (to 5 places). Answer 


12. 


12 
64 


(or 37 


r 64) 


= 0.578125 (to 6 places) , Answer 
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DRILL SHEET 

I2KIZ IJL EXPRESSING COMMON FRACTIONS AS DECIMALS 

Express the following as decimals to the places 
indicated in parentheses: 

2D-1 Z - (3) 2D-11 Ifl = (4) 

9 6. 

2D-2 13. = (3) 2D-12 21 = (4) 

29 32 

i 2D-3 S « (3) 2D-13 1 = (2) 

' 12 8 

1 2D-4 12 = (3) 2D-14 H = (3) 

21 64 

2D-5 1 = (4) 2D-15 £ = (3) 

32 32 

2D-6 1 = (3) 2D-16 1 = (4) 

8 64 

2D-7 1 = (2) 2D-17 12 = (2) 

4 1000 

2D-8 1 = (3) 2D-18 _U = (3) 

2 500 

2D-2 a = (4) 2D-19 12 - (4) 

16 75 

2D-10 1 = (1) 2D-20 11 = (4) 

4 16 



* Note: A functional number whose quotient repeats a 

particular sequence of number is called a repeating 
or periodic decimal. A periodic decimal is often 
indicated by a bar over the digits that repeat. 



For example: 1 = .428571 
7 
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8#otio]i 5 s ixpMSsl&g D#oimals As Conoii rraotions 

TO express a deci»al as a coamon fraction follow a four«-step 
procedure. For exanple, to convert 0.065: 

solution: Step 1 - Determine the place of the last digit, 

5; it is in the third place. 

Step 2 - Since the third place is thousandths, 
the denoAinatbr will be • 

Step 3 - Disregard all zeros between the 

decimal point and the first numeral to 
the right; then write the number 65 in 
the numerator, as • 

1000 

Step 4 - Reduce the common fraction to lowest 

13 

terms, so that £g - 11 , Answer, 
1000 200 
200 

since the numerator and denominator 
can be divided by the common number 5. 

5-A Examples 

1. 0.8 = 



solution: Step 1 - The 8 is the first place. 
Step 2 - The denominator is 

To 

Step 3 - The numerator is 8, and the common 
fraction is . 

10 

Step 4 * Reduce to lowest terms, so that 
4 

£ » 1, Answer, since the numerator 
10 5 
5 

and denominator can be divided by 2. 
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2 



0.006 «• 



solution: Step 1 
Step 2 

Step 3 
Step 4 



The 6 is in the third place. 
The denoainator is ■ . 



The numerator is 6, and the conmon 
fraction is £ . 

1000 

Reduce to lowest terms, so that 
3 

6 « 1 , Answer r since t..3 
1000 500 
500 

niaaerator and denominator can be 
divided by 2. 
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DRILL SHEET 



Express the following as couson fractions (reduce to 
lowest terns) . 



3D-1 0.375 « 



3D>11 0.3125 • 



3D-2 0.062 « 



3D-12 0.625 



3D-3 0.335 



3D-13 0.8125 « 



3D-4 0.4375 » 



3D-14 0.500 



3D-5 0.4375 » 



3D-6 0.2 



3D- 15 0.125 



3D-16 0,09375 = 



3D-7 0.12 

3D-8 0.235 

3D-9 0.93 

3D-10 0.75 



3D-17 0.1875 = 

3D- 18 0.25 

3D-19 0.750 

3D-20 0.313 
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Thtt aost important st«p^ in dediwil joaii^jitioiw is to mmt the 
deciaal ipoint indicator toe tlM prmr^^ Eairlier we 

leariMd to set the deoiMal point in<acatOr ofie^ the 
right of the place we^ ars^inistrttoted to report ;t^^ final 
result when ve are asked to \:^o^ 

In the absence of ithy instruotioM; ?^^ a 
result to a specif io decimal place, we jnist report the entire 
nuaber resulting ^ron the arithiMtic operation. This will be 
illustrated in the following exanples: 

<-li Exaiqples of addition 

1. 147.935 + 0.13 « 



solution: Step 1 - Observe that the third decimal place 

is the farthest Iplaca^ or position 
froa the dediBal point tor a humeral 
in either number . Because of ^^ this, 
for addition and subtraction problems 
on our calculator, set the decimal . 
indicator at 3 (we were not given 
any instructions to roimd of f ) . 

step 2 - Enter 147, then press the [ ] key, 
and then enter 935. 

Step 3 - Press [+] key. 

Step 4 - Press [ ] key, then enter 13. (Note, 
although it is important to w£i^ a 
zero before the decimal, it is nst 
necessary to enter the zero in the 
calculator.) Display shows 148.065, 
Answer. 



2. 17 + 0.0134 + 91.02 + 139.001 



solution: Step 1 - Enter 17 - you do not have to enter 





nuKber. 


Step 2 


- Press 


[+] 


Step 3 


- Press 


C ] 


Step 4 


- Press 


[+] 


Step 5 


- Enter 




enter 


02. 


Step 6 


- Press 


[+] 
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step 7 - Enter 139, then press [ ] key, and 
then enter 001. 

step 8 - Press [<f] key; display shows 247.0344, 
Answer 



3, 



0,0732 + 2 + 0.2323 « 
16 



solution: 



Step 1 - Set decimal indicator at 4. 
Step 2 - Press [ ] key, then enter 0732. 
Step 3 - Press [<f] key. 

Step 4 - Since it is impossible to enter a 

common fraction in the calculator, we 
must first convert X to a decimal; 

16 

in dividing 7 by 16, we obtain 0.4375. 
Press [ ] key, then enter 4375. 

Step S - Press [+] key. 

Step 6 - Press [ ] key, then enter 2323. 

Step 7 - Press [-f] key; display shows 0.7430. 



6-B Examples of subtraction 

1. 44.6 - 27.368 » 

solution: Step 1 



Observe that the third decimal place 



PJ 

is the farthest place, or position 
from the decimal point for a numeral 
in either number. Because of this, 
set the decimal indicator at 3 (again, 
we were not given any instructions to 
round off) . 

Step 2 - Enter 44, then press [ ] key, then 
enter 6. (Note! The ca2':{ulator 
automatically displays two zeros 
following the 6, thus providing a 3- 
place number for subtraction.) 

Step 3 • Press [+] key 

Step 4 - Enter 27, then press [ ] key, then 
enter 368. 

Step 5 Press [-] key; display shows 17.232, 
Answer 
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aolution: St«p 1 - 8«t dsciaal indioatbr at 3. 

step 2 - Convart th« ooiMon fraction l of the 

-/ ■■• ■ A- '■ '• •■.•••■r.->'-' 10 ' 

Mixed nuaber 46 1 to a deciaal; thus, 

10 

1 becoMs 0.3. Enter 46, then press 
10 

[ ] key, then enter 3. 
Step 3 - Press [-f] key. 

Stfip 4 - Enter 33, then press [ ] key, then 
enter 912. 

c 

Step 5 - Press [-] key; display shows 12.388, 
Answer 
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mm? 3i ADDmc mto sngrMtifeMfi^ 

4D-1 0.317 + 0.029 • 

4D-2 8.03e + 16 + 0.7 » 

4D-3 0.877 - 0.304 • 

4D-4 10.002 - 0.1999 « 

4D-5 83.712 + 0.056 + 35 " 

4IH6 3.062 - 1.956 - 

4D>7 12.002 + 0.018 + 0.003 + 0.017 *> 

4D-8 305.1 + 43.95 + 0.014 + 1 " 

8 

4D>9 0.009 - 0.0086 - 

4D>10 26.009 - 25.999 > 

4D-11 175 - 173.909 - 

4D-12 23 1 - 0.375 - 
8 

4D-13 144 - 11.883 » 

4D>14 11.883 - 0.144 - 

4D-15 12.01 + 11.003 + 0.0175 - 

4D-16 0.3134 - 0.179 - 

4D-17 0.347 + 1 2 + 0.5 + 3.1414 « 

8 

4D-18 11.09 + 1.109 + 0.1109 - 

4D-19 39 IS - 17.9435 » 
16 

4D-20 63 + 63.63 4- 0.63 > 
4D-21 1179 - 1011.9755 » 
4D-22 12 + 5.005 + 0.1 » 
4D-23 0.095 - 0.091 « 

126 
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40-24 116.0157 - 16.01 * 

4D-25 33 4- 33.93 4 0.93 -f 0.935 

4D-26 67.05 - .17.095 *> 

4D-27 22 1 + 0.0625 + 0.8750 « 
16 

4D-28 77.9703 - 64.848 > 

40-29 18 - 17 £L " 

64 

4D-3C 25 + 11.88 + 0.0033 " 
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••etioB 7t Mnltlplyiag uA pivldUg OMiMlB 

7-A Multiplying D«oi»iU 

Whwi aultiplyina d«biaali, it is iaportant to 
follow instructions for ths dsoiasl plsos whsn reporting 
tbs finsl snswsL. Otiisrwiss, you sust sst ths dsciiMl 

8 lacs indicator so that ths,cosplsts rssult is 
isplaysd. 

Bxa^plss 

1. 60.412 X 0.53 - 



solution: Stop 1 Sines thsrs ars no instructions for 

ths dsoiaal plaos, you imst count ths 
total nuabsr of dsdaal pladss for 
both nuSbsrs--it ls'?5. Thsrsfors, sot 
ths dscijuil indicator at 5. 

Stsp 2 Entsr 60, than prsss [ ] ksy, then 
sntsr 412. 

Step 3 Prsss [X] ksy. 

Step 4 Press r ] key, then enter 53. 

Step 5 Press [«] ksy; display shows 
32.01836, Answsr 



2. 60.412 X 0.59 



(round to 2 placss) 

solution: Step 1 We are instructed to round to 2 

? laces, so we set the decimal 
ndicator at 3. 



Step 2 Enter , press [ ] key, then enter 
412. 

Step 3 Press [x] key. 

Step 4 Press [ ] key, then enter 59. 

Step 5 Press [•] key; display shows 35.643; 

since the third place nuaeral is less 
than 5, the nuaiber 4 renains unchanged 
and our final maSSL ift 35.64 . 



3. 1 1 X 0.33 X 4.27 
16 



(round to 4 places) 
128 
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t«otiea 7s Kaltiplylag aaA DiTi«i»9 DMiaals 
7-A Miatiplying DaciMls 

feVlofw instruotions Mr th^ d*bi»aX plac* iiliMi\r^rting 
tlM final anmr . OtharwiM^^ you mmt Mt th* daciaal 

Slmzm indicator so that tha copplata rasult ie , 
ii];»layad. 

Exaaplaa 

1. 60.412 X 0.53 « • ' 
solution: Step 1 



2. 



solution: 



Sinca thara ara no instructions for 
tha daciaal placa, you aust count the 
total liuabar-jof daciaal placas for ' 
both nYnii9ara"-it is 5. Tharafora, sat 
tha daciaal indicator at 5. 



Step 2 Entar 60, than prass [ ] Icay, than 
antar 412. 

Step 3 Prass [x] key. 

Step 4 Press [ ] key, then enter 53. 

Step 5 Press [«] key; display shows 
32.01836, Answer 



60.412 X 0.59 « 

(roxind to 2 places) 
9tep 1 



He are instructed to round to 2 

? laces,, so we aet the decimal 
ndicator at 3. 



Step 2 Enter 60, press [ ] key, then enter 

412. 

Step 3 Press [x] key. 

Step 4 Press [ ] key, then enter 59. 

Step 5 Press [«] keyi display shows 35.643; 

since the third plbce numeral is less 
than 5, the number 4 remaina unchanged 
and cur tinal AQSKfiC is. 35.64 . 
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1 2 X 0.33 X 4.27 - 
16 



(round to 4 places) 

solution: Stttp 1 Set deciaal indicator at 5. 

Stap 2 Entar 1, than praas [ ], than antar 
5625 (dacisal of 1 » 0.5625). 

stap 3 Ptass [X] kay. 

Stap 4 Prass [ ] kay, than antar 33. 

Stap 5 Pra'iS [>] kay; display shows 0.51563. 

Stap 6 Prass [x] kay. 

Step 7 Enter 4, then press [ ] key, then 
enter 27. 

Step 8 Press [>] key; display shows 2.20174; 

when rotuided to 4 places, the answer 

7-B Dividing Decimals 

When dividing decimals, id is important to follow 
instructions for decimal place when reporting the final 
answer. Otherwise, you set the decimal indicator to the 
right as far as it can go on our calculator, or at 6. 

Examples 

1. 0.338 - 0.52 - 



solution: Step 1 Since there are no instructions for 

decimal place in the final answer, set 
the decimal indicator at 6. 

Step 2 Press [.] key, and enter 338. 

Step 3 Press [ ] key. 

Step 4 Press [.] key, then enter 52. 

Step 5 Press [«] key; display shows 0.6500C0. 

Since all the zeros following the 5 are not 
significant numbers, we drop them and show the answer as 
0.65. To test this, multiply 40 by 0.650000, and 
multiply 40 by 0.65. The anss^ ift same. 2&» 
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2. 1.7594 f 6.03 

(round to 3 places) 

solution: Step 1 Set decimal indicator at 4. 

Step 2 Enter 1, then press [ ] key, then 
enter 7594. 

Step 3 Press [-r] )cey. 

Step 4 Enter 6, then press [ ] key, then 
enter 03. 

Step 5 Press [»] key; display shows 0.2918; 

since the fourth place numeral is more 
than 5, increase the 1 to 2; the final 
answer Is 0.292, 
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DRILL SHEET 
UNIT 3; MaLTIPLYING AND DIVIDING DECIMALS 

Perform the operations indicated and round to the places 
shown in parentheses: 

5D-1 C.9 X 0.5 (4) » 

5D-2 0.8 X 29 (3) » 

5D-3 0.63 X 0.16 (4) » 

5D-4 7.22 X 1 (3) « 
8 

5D-5 0.025 X 0.09 (4) » 

50-6 0.42 X 11 X 0.4 (4) = 

5D-7 0.009 X 120 X 6.7 (4) = 

5D-8 0.8 T 0.2 (3) = 

50-9 6.3 f 0.3 (3) = 

50-10 1.44 7 0.08 (3) = 

50-11 18.750 7 1 (3) = 

4 

50-12 0.002 f 0.91 (3) = 

50-13 153.73: 7 14.27 (4) = 

50-14 0.0084 7 3.094 (4) = 

50-15 3876.5 7 5.125 (3) = 

50-16 12.1 X 0.761 X 0.0035 (4) = 

50-17 0.0035 7 17 (3) = 

50-18 1.7901 7 40 (1) = 

50-19 35.001 7 7.2 (2) = 

50-20 1 X 1.704 X 1 1 (4) = 
16 4 

50-21 19 2 7 0.0115 (3) = 
8 
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5D-22 0.0115 r 19 2 (3) » 

8 

5D--23 270 • OS t 11*953 (4) » 

5D-24 60 X 0.44 X 11.1 X 9.7 (4) » 

5D--25 Thunder and lighting occaur at the same time* 
Light travals almost instantly^ and sound 
travels about «206 miles per second* To find 
how far away a storm is, follow these steps* 

1* When you see the flash, count the number of 
seconds it takes before you hear the thunder « 

2. Kultiply the number of seconds the thunder 
took to reach you by .206 in order to find 
the distance in miles* 

For example, if it tsUces 5 seconds for thunder 
to reach you after you see the lightning, how 
far away is the storm? 

Distance - .206 x Seconds It Takes Thunder 

to Reach You 

= .206 X 5 
= 1.030 Hiles 
The storm is about a mile away* 

How far is the storm if it takes 8 seconds for 
thunder to reach you? 
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section sa QvAmr of operations Znvolving Dooiwils 

The rules to follow with decimals are t^actly the same 
as discussed for whole numbers and common fractions. We 
repeat them here: 

Do all operations within grouping symbols: 
parentheses ( ); brackets [ ]; and braces ( \ first. 
Within the parentheses, etc., do miultiplication or 
division operations (^ichever comes first) in order 
from left to right. Then do addition and subtraction 
operations in order from left to right. 

After completing the work in the orouping symbols, do 
multiplication or division operations (whichever comes 
first) in order from left to right. 

Last, do addition and subtraction operations in order 
from left to right. 

8*X Examples 

1. 9.03 + 2.75 X 0.9 « 

(round to 2 places) 

solution: Step 1 Set decimal indicator at 3. 

Step 2 Since multiplication appears in the 
problem, we do this first, and our 
result is 2.475. 

Step 3 Add 2.475 to 9.03; display shows 

11.505; rounded to 2 places, our final 
answer is ll.F l. 

2. 12.4 X (13.88 - 0.07 X 0.5) 
(round to 2 places) 

solution: Step 1 Set decimal indicator at 3. 

Step 2 We do the operations within the 

parentheses first, and within we do 
the multiplication first; our result 
is 0.035. 

Step 3 Subtract 0.035 from 13.88; our result 
is 13.845. 

Step 4 Multiply 13.845 by 12.4; our result is 
171.678; rounded to 2 places, our 
final answer is 171.68. 
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DRILL SHEBT 

UHIXll SBBBB fig QPBRATIQMS IMYOLYCTg BBjaMMfi 

Perform th% indicatad operations and repbrt final 
answers to the decimal places shown in j^rentheses: 

6D-1 1.31 X 6 - 3.2 f 3.4 (2) 

6D-2 67 + 13 - 9 X 4 T 3 (2) " 

6D-3 24 f 6.7 x 3.9 (2) - 

6D-4 42.090 x 3.045 + 99 t 3 X 4 (3) « 

6D-5 0.009 T 3 X 11.11 + 0.047 (3) - 

6D-6 25 + 11 X 5 "f 5.1 (1) « 

6D-7 64. C8 - 19.009 f 4 (3) » 

6D-8 134.7 X 0.01 f 0.5 (2) » 

6D-9 0.02 + 0.002 X 0.002 r 0.002 (3) " 

6D-10 1.24 + 1.35 + 9.05 f 0,15 (3) = 

6D-11 12 + 32.09 - 9.04 7 2 X 4.1 (4) = 

6D-12 14 15 - 13 + 4.7 X 1 7 1 (2) = 
16 8 2 

6D-13 0.07 - .004 X 13.019 7 7.9 (3) = 

6D-14 14.7 f 2 X 3 + 8 7 4.2 (2) = 

6D-15 0.019 X 0.1 r 0.01 (2) « 

6D-16 1 2+19 2 + 0.195 - 0.79 (3) = 
32 32 

6D-17 11 7 3.5 X 4 + 19.04 - 2 (3) = 
32 16 

6D-18 10.9 X 10.9 z 10.9 + 10.9 - 10.9 (3) = 

6D-19 0.525 X 0.505 X 0.525 7 0.505 (3) » 

6D-20 113.013 + 0.013 X 9.08 (3) = 

6D-21 The cost of electricity is based on the number 

of kilowatt hours. A kilowatt is 1000 watts, and 
a kilowatt hour is the amount of electricity 
used by a 1000-watt appliance '»*^9 hour. To 
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find the number of kilowatt hours used by an 

appliance, use this fomula: 

lew « (Hatts T 1000) X No. of Hours. 

How much does it cost to run a 210-watt 
television for 60 hours a month if the cost of 
electricity is $.0525 per kilowatt hour? 

1000) X No. of hours 

1000) X 60 

60 

» 12.6 kilowatt hours 

To find the cost, multiply the number of 
kilowatt hours by the cost per watt hour. 

12.6 X .0525 = $.66150 = $.66 

The jost is about $.66. 

Find the cost to operate: 

1. A 100-watt bulb for 50C hours. 

2. A 5750-watt clothes dryer for 20 hours. 



kw « (Watts 7 
- (210 ^ 
.210 X 
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-3R1<- Wrlttt each of the word statements as a decimal 
number: 



a. Forty- four and four tenths 

b. Sixty point six-six 

c. One hundred one point zero-one 

d. Two hundred twenty-two and two 
hundredths 



-3R2- in the decimal 0.93758, indicate the place for 
the following: 

a. 3 d. 8 

b. 5 e. 9 

c. 7 

-3R3- Round off to one place: 

a. 2.36 c. 17.14 

b. 15.1905 d. 139.07 

-3R4- Round off to three places: 

a. 0.1786 c. 1.3050 

b. 15.1905 d. 33.0303 

-3R5- Express these common fractions as decimals to 4 
places: 

a. 11 c- 12 • 

16 1000 

b. 12 d. 21 ____ 

24 64 

-3R6- Express these decimals as common fractions: 

a. 0.3125 _____ d. 0. 890625 

b. 0.390625 ____ e. 0.28125 

c. 0.65625 
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-3R7- 



-3R8- 



-3R9- 



During th« rainy season, a weather station 
recorded the following rainfall for one week: 



Sunday 
Monday 
Tuesday 
Wednesday 

Thursday 

Friday 

Saturday 



3.57 in. 
2.78 in. 
2.89 in. 
3.86 in. 
1.98 in. 
4.19 in. 
3.88 in. 



What in the total rainfall for the week? 

Ed is a repairaan. His wages are $416.45 per 
week before any deductions. Hie deductions are: 



Federal Tax 
F.I.C.A. 
Union dues 
Credit \mion 
Health plan 



$82.98 
12.58 

4.87 
25.00 

6.50 



What is his take hone pay? * 

A machine setter uses four shims with thicknesses 
of: 

0.0625 in.; 0.0500 in.; 0.1375 in.; 0.0025jtn. 
What is the total thickness of the four shims? 



-3R10- a. Find the dimension marked D in the following 
two sketches: 







«-1.0(3S in 










— 1036 in 
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b. Find th« diaension aarlMd D in th« following 
sketch: 







> 




M 


1 s 


m D ► 



3R11- From the sun of 5.75 and 2.45 siibtract the sum 
of 1.54 and 3.77. 



3R12- How nuch is left when 66.887 is taken fronts 
87.992? 



3R13- 1.007 X 2.08 X 3.19 (to 3 places) ^ 

3R14- A shop drawing shows a part to be 1.75 in. long. 
If the drawing is enlarged 1.5 times, how long 
will the part be on the drawing? 



3R15- Type M 3-in. copper water tubing weighs 2.68 

pounds per foot. How much does 25.8 feet weigh? 



3R16- A mc^chanic detarmines the total cost of a repair 
job as $560. Labor costs are $350. fOiat 
decimal of the to\:al cost is the labor cost? 



3R1?* An inspector checks 175 pieces of a lot 

containing 615 pieces. What decimal of the lot 
has not been inspected? 
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QfilZll £EBCSI!£i. mB&S£«. HBim And Bft^ 
omcfxvBt 

After coiq^leting this unit, you will be able to; 
esqprees percents as decimal or conmon fractions 

• express deciaaX and cowMn tractions as 
percents 

• determine percentage, percent (rate) , and base 
solve word problems involving percents 

• determine the arithmetic average (::) 

• determine the median 

• determine the range (A) 



Diotionaryt 



!• Percent (%) 

2 « Base 

3 . Percentage 

4 • Rate 



tfeaning 

of each hundred, or per 
liundred 

the number of parts making 
up the whole unit (100%) 

the fractional part which is 
less than or more than the 
base 

the number to multiply the 
base by to obtain percentage 
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SMtioii It Coaottpt of m MroMit 
What is a percent? 

f^rcent is one of the best ways to compare ona quantity 
to anotaar quantity* Tha word ^parc^t" maans in tha 
hundred, or of eacn hundred* 

A percent is designated by the syabol %• Thus, 10% 
means 10 percent, or 10 out of one hundred* 



Seotioa 2 s Bxpressing Feroeats as Deoiaal and Comon 
rraotioas 

since a percent cannot be used to perform arithmetic 
operations, ve must convert it to a form that will enable us 
to do this. 

^hll pgrgentg oust 1b& dizislfid by XQSl convert jm^a ts, 

decimals >w 
2-A Exeunples 

1. Express 37 1% as a decimal fraction. 

2 

solution: Step 1 Percent means of each hundred, or the 

second place, set the decimal 
indicator one place beyond, or at 3. 

Step 2 37 1% « 37.5% 
2 

Step 3 37.5% 0.375 Answer 
100 

Note that the instant we divide by 100, the % 
sign "^disappears • 

2. Express 33.6% as a decimal. 

solution: Step 1 Set decimal indicator at 3. 

step 2 33.6% » 0.336 Answer 
100 

3. Express 147.9% as a decimal. 

solution: Step 1 1 47.9% = 1.479 Answer 

100 
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4. Expr«M 323.2% as a daoiaal. 
solution: Stsp 1 121^ - 3.232 Ansvsr 



100 



2-B Exaiqplss 



1. Express 37 1% as a comon fraction. 
2 



solution: Stsp 1 



Step 2 



2. 

solution: 



Step 3 



Convert percent to decimal, or 
37 1% « 0.375 
2 

Since 0.37S is in the third dscisal 
place, set up a fniction with 1000 in 
the denominator as l_, irJid place the 

numorator as 375 
1000 

Reduce ts lowest terns* ivide the 
numerator and denominator by 125, 
3 

so 375 « 2, Answei 
1000 8 
8 

Express 33% as a common fraction. 

Step 1 Convert percent to decimal; 

33% " 0.330, or 0.33 
100 

Step 2 Since 0.33 is in the second decineil 
place, set up a fraction with 100 In 

the denominator as , and place t'le 

T5o 

number 33 ( not: the decimal) in the 
numerator as 33 
100 

Step 3 since we cannot reduce to lower tenns, 

our Anssf^c 1ft 32 
100 



3. Express 221.5% as a common fraction. 



solution: Step 1 



Convert percent to decimal; 
221.5% « 2.215 
100 
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Our rMUlt thus far is a aixad dacixal 
nuabar. i.a., a whola nuabar 2 and a 
daoiaai fraction <^.ri5. Wa vast 
convart tha 0*215 to a coaaon 
fraction. 

Stap 2 Sinca 0.215 ia in tha third placa, set 
up a fraction with 1000 in tha 
danoainator and 215 in tha nunarator 
as 215 > tha raault thus far is 
1000 

2 212 
1000 , 

Step 3 Raduca tha coaaon fraction to lowest 
taraa; 
43 

2J£ " Alt ADfiHfiE 1ft 2 11 

1000 200 200 
200 
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2-C Typ« 1 

1. What p^rcMit of 60 is 9? 

(60 is ths liftitf or sdkfilft; 9 is a fractional 
part or par qutaa* of ths bass? vs ars asksd to 
find ths r M 



solution: 



2. 

solution: 



3. 

solution: 



Stsp 1 c dscimal indicator at 3. 

StsD 2 Sst up a fraction with ths bass. 60, 
as ths dsnoainator and ths fractional 
part (psrosntags) , 9, «s ths nuasriator 
and divids, 1 - 0.150, or 0.15 
60 

Stsp 3 Convsrt dscimal to psrcsnt: 

0.15 X 100 « 15.000 or 15%, Ansvsr 

You will nots firom sxaspls 1 and ths othsrs 
that follow, in Typs 2 psrcsnt prcblsms, ths 
bass always follows ths word **of,- and you will 
always bs givsn two 21Ulbtm« not psrcsn^e to 
solve thtt problsn. Ths sscond nuaOtsr will be 
ths nui&«?ator. 

What psrcsnt of 140 is 105? 

Stsp 1 Set decimal indicator at 3. 

Step 2 Sst up fraction with 140, the base, as 
ths dsnominator and 105, the 
fractional part (percentage) as the 
numerator and divide: 

105 • 0.750, or 0.75 
140 

step 3 convert decimal to percent: 

C.75 X 100 » 75.000, or 75%, Answer 

What percent of 8 is 25? 

Step 1 Set decimal indicator at 3. 

Step 2 Note that 8 follow, the word "of" 
which makes it the Aase, or 
denominator and 25 is the numerator; 
set up as a fraction and divide: 
2£ » 3.125 
8 



H ERIC 



143 



149 



1 



step 3 Convert decinal to percent: 

3.125 X 100 > 312.500, or 312.5%, 
Answer. 
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DRILL SHEET 
UNIT 4: PERCEHT PROBLEMS fTYPE 1^ 

Solve for each. Round answers to 2 decimal places: 



lD-1 


What percent of 


87 is 95? 


lD-2 


What percent of 


63 is 44.2? 


IL -3 


What percent of 


19.4 is 8? 


lD-4 


What percent of 


298 is 420? 


lD-5 


What percent of 


40 is 13.1? 


lD-6 


What percent of 


S is 1? 
8 4 


lD-7 


What percent of 


11 is 3? 
16 8 


lD-8 


What percent of 


l§. is 4? 
16 






20 is 35' 


lD-10 


What percent of 


116 is 118? 


lD-11 


What percent of 


11 is 6? 
32 


lD-12 


What percent of 


125 is 25? 


lD-13 


What percent of 


25 is 125? 


lD-14 


What percent of 


1.7 is 1? 
17 



ID- 


15 


What percent of 


7 is 1? 

8 16 


ID- 


■16 


What percent of 


75 is 70? 


ID- 


•17 


What percent of 


3 is 1? 


ID- 


•18 


What percent of 


1 is 3? 


ID- 


■19 


What percent of 


0.015 is 0.25? 


ID- 


•20 


What percent of 


19 is 9? 



32 16 
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-D Type 2 

Exanples 

1. 9 l8 15% of what number? 

(9 is the fractional part, or percentage; 15% 
is the rate; the base, or whole we must solve 
for) 

solu*^ '.on: Step 1 Set decimal indicator at 3. 

Step 2 Write a fraction with 9 as the 

numerator and a question mark as the 
denominator: £ 
? 

Step 3 Set up all Type 3 percent problems as 
follows: 2L « 15% 

m 

Step 4 Convert the percent, 15%, to a 
decimal: 15i « 0,150 or 0,15 
100 

Step 5 Replace the question mark in Step 3 
with 0.15 and divide: 

2 » 60, Answer 
0,15 



Note! In Type 2 percent problems, the wording 
'^of what number"? will always be the number or 
quantity we must solve for, and it is replaced 
as a question mark in the denominator. 
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DRILL SHEET 
PNIT 4t PRACTICAL APPLICATIONS OP PERCENTS 

Solve for each. Round answers to 2 decimal places: 

20-1 Jim's gross pay of $30,100 was 10% less than last 
years' gross pay. Iftiat was last year's gross pay? 



ERIC 



2D-2 In BIC-4 departnent, 4,185 usable devices were 
produced « If 7% of the parts produced were 
defective, how many parts were produced 
altogether? 



2D-3 If an error of ± 3% is acceptable and the diameter 
is supposed to be 2*25**, how much could the 
diameter vary from this value? 



2D-4 A certain alloy is 78% tin* If a piece of this 

alloy weighs 15 pounds, what is the weight of the 
tin in this alloy? 



2D-5 The pitch of a gear was 3% larger than it should 
have been* If the pitch was 1*8025**, what should 
it have been? 



2D-6 An ALPO carpenter estimates that a job requires 
550 board feet of Itunber, which includes 15% 
allowance for waste* How many board feet are 
allowed for waste? 



2D-7 If 6 1 acres of a 15-acre orchard are harvested, 
2 

what percent, of the orchard is harvested? 



2D-8 A machine produces 76 pieces when operating at 80% 
of its capacity* How many pieces can be produced 
when the machine is operating at full capacity? 



2D-9 It is estimated that a company's earnings next 

year will be 125% of this year's earnings* If the 
company earned $650,000 this year, what are next 
year's estimatefd earnings? 
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2D-10 h baker prepares a 130-*pound batch of bread dough 
and uses 120 pounds of the dough. What percent 
of the batch is used? 



2D-11 In an eldctrical circuit, a certain resistor 

takes 16% of the total voltage. How many vo'' 3 
are taken by the resistor in a 230-*volt circuit? 



2D-12 A welder orders 150 square meters of steel plate. 
If 85 square meters are delivered, what percent 
of the order is received? 



2D-13 A x2p3oratory technician prepares 85% of a total 

required amount of solution. If the total amount 
of solution required is 2.8 liters, how many 
liters are prepared? 



2D-14 A mason Says 72 feet of sidewalk which represents 
40% of the total job. What is the total length, 
in feet, of the completed sidewalk? 



2D-15 Before stretching, a spring measures 5.84 
centimeters. The spring is stretched an 
additional 1.22 centimeters. What percent of the 
original length is the amount of stretch? 



2D-16 By installing new machinery, a firm increases 

production by 25%. An average of 1,800 units are 
produced per day with the new machinery. 
Determine the average daily production before 
installation of the new machinery. 



D-17 A retailer purchased merchandise at wholesale cost 
for $1,050. The wholesale cost is 35% less than 
the retail price, what is the retail price? 



2D-18 A building contractor has 4,250 feet of 2" x 4" 
lumber at the start of a job. At the end of the 
first week of the job, 32% of the lumber is used. 
At the end of the second week 40% of the stock 
that remained at the end of the first week is 
used. How many feet of lumber remain unused at 
the end of the second week? 
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2D-19 A resistor is rated at 1.600 ohBS with a tolerance 
of ± 4%. The resistor is checked and found to 
have an actual resistance of 1,510 ohms. By how 
many ohms is the resistor below the acceptable 
resistance low limit? 

2D-20 Brazing solder contains 51.2% copper, 48.3% zinc, 
0.1% iron, and lead. How many pounds of lead are 
required to make 2,000 pounds of solder? 



2D-21 The manager of a clothina store computes 

semi-annua.. monthly profits as follows: July, 
$6,250; August, $5,700; September, $7,100; 
October, $6,000; November, $5,200; and T>ecember, 
$11,050. What percent of the entire semi-annual 
profit is the December profit? 



2D-22 A landscaper estimates that 72 cubic meters of 

topsoil is required for a job. After the job is 
completed, it is found that the amount of topsoil 
estimated was 20% more than what was actually 
used. How many cubic meters of topsoil were used 
on the job? 



2D-23 In a given volume of colution, 50 milliliters of 
acid makes up 20% of the solution. For the same 
^^olurne solution, how many milliliters of acid are 
required to produce a 28% acid solution? 



2D- 2 4 On Monday, a manufacturing firm produced a tot il 
of 1,100 units with 3% of the units defective. 
On Tuesday, the firm produced a total of 1,000 
units with 5 1% of the units defective. How many 
2 

more acceptable units were produced on Monday 
than on Tuesday? 



2D~25 A length of copper wire measures 20 feet 6 1 

2 

inches before being heated. When heated, the 
wire measures 20 feet 7 inches. What is the 

4 

percent of increase in length? 
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2D«*26 This table shows the standing for one year of the 
Eastern Division of the National Conference of 
the NFL. Each team in the division is ranked 
according to games von. The percent is usually 
%n:itten as a three-piece decimal. 



St. Louis' Pet. = 



10 



100 13 
I4n = 1100 

n «= .786 



Games Won 
Games Played 

Team 



Games 
Won 



Games 
Lost 



Pot. 



St. Louis 


10 


3 


.769 


Dallas 


9 


4 


.692 


Washington 


11 


2 


? 


New York 


7 


6 


? 


Philadelphia 


• 


*? 

• 


.357 



Can you find the missing parts of the table? 
Remember that all teams play the same number ol 
geunes in a season. 



Fraction 

1 

20 

1 
8 

1 
8 

1 

6 

1 

5 

1 
4 

1 
10 



Decimal 
.05 

.10 



.12 1 
2 

.16 2 

3 



.20 
.25 

.30 



Percent 
5% 

10% 



12 1% 
2 

16 2% 
3 



20% 
25% 

30% 
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••otioB s« ArithMtlo Mr«9« (I) 

Dictionary: MtinilW 

1. Avttragtt (X) aritluMtio avaraaa. i.a., sua 

^ ^' o£ all nwlb«r» dividad by the 

nuiibar count 

2. Mttdian middla nuabar 

3. XUinge (R) diffaranca batvaan tha snallast 

and largaat valuaa 

4. Graph a drawn (plottad) 

rapraaantation of paat data or 
atatiatioa 

5. Axes (X and Y) tha two bour.darie8 that sake up 

a graph 

<S. Chart (or charting) a pra-printed form with 

boundaries to plot ongoing data 

7. Plot (or plotting) placing data points in 

reference to the X and Y axes 

Somatines we need to use approximate nuabers for one 
i.eason or another. One coaaonly used approximation is 
averaging. Averages are often used for comparisons, such as 
conparina the average mileage different cars get per gallon 
of gasoline. 

Averages used for our purpose at ALPO will mean 
arlthmatic average . (It is also referred to as the mean in 
other work places.) Average is designated by the symbol X. 

3 -A Examples 

1. Determine the average for this set of numbers: 

1036, 1002, 1019, 1056, and 1011 = 

solution: Step 1 Since we are dealing with whole 

numbers only, set the decimal 
indicator at 1 (one beyond, or the 
tenth place) . 

At thi:: point, your attention is 
called to a key on the calculator that 
has not been used in the past; it is 
the [N] key at the top of the row of 
three keys on the right. This is a 
tally key. 
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8«otioa 4t M«4i«a 

Anothm: typ* of approxiaatlon is caXl«d Mdian which 
wmwam **in th« middl«". It differs frcui th* avsrAg* (X) in 
that the nuabars baing studiikl ar« n«v«r «dd«d; instead w« 
arranga tha nuabars. 

4-A Exa^plas 

1. Detarnina tha aadian for this sat of nxunbers: 

23.6, 22.8, 23.0, 24.5, 25.3, 24.3, 23.2, and 
24.5. 

solution: stap 1 Arranga tha nuabars in ordar from 

saallast to largast in vartical 
fashion as follows: 

22.8 
23.0 
23.2 
23.6 
24.3 
24.5 
24.5 
25.3 

Step 2 Count the total in the listing; it is 
8, an even number. 

Step 3 Since there is no exact middle, or 
median for an even numbered listing, 
we select tha two innermost numbers 
from top and bottom - 23.6 is fourth 
from the top and 24.3 is fourth from 
the bottom - add these two (with 
decimal indicator at 2) ; display shows 
47.90. 

Step 4 Since we need the average for the two 
numbers added in Step 3, we divide by 
2; display shows 23.95. 

Step 5 The iBsdian rounded to 1 place is 24.0, 
Answer. 



153 



Determine the median for this set of numbers: 

3.9, 3.5, 4.«;, 3.0, 3.8, 4.1, 3.7. 

Step 1 Arrange the numbers in order from 
smallest to largest in vertical 
fashion as follows: 



3.0 
3.5 
3.7 
3.8 
3.9 
4.1 
4.2 

Step 2 Count the total in the listing; it is 
7, an odd number. 

Step 3 The exact middle, or median, for a 
listing of 7 is 4 from the top or 4 
from the bottom; the median is 3.8, 
Answer. 

The rule for determining the median is as follows: 

a) if there is an odd numbered listing « 
determine the exact middle in counting 
from the top or bottom; 

b) if there is an even numbered listing, 
determine the innermost two, one from the 
top and one from the bottoir.; divide by two 
and round off if necessary. 



2. 

solution: 
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imUi SHEET 
USJS 11 DgPBMiiimiG HBDIAHft 

Dtttttrmin* th* ntdlans for Mch Mt of nuabers, rotmding 
tc th« plao« shown in paranjkhMM: 

'JD-I 0.098, 0.100, O.ICS, 0.097, 0.105, 0.102, 0.096 (3) 

3D-2 143, 149, 150, 144, 146, 148, 147, 145 (0) 

3D-3 5l, 2, 2, 1, 11, IX, 1£ (4) 

16 16 16 16 16 16 16 

3D-4 1.1, 1.9, 2.0, 1.3, 1.5, 1.7, 1.6, 1.4 (1) 

3D-5 1198, 1190, 1199, 1195, 1194, 1193, 1196 (0) 

3D-6 7, 9, 3, 1, 8, 5, 6, 4 (0) 

3D-7 21.12, 21.16, 21.17, 21.09, 21.15, 21.14, 21.16 (2) 

3D-8 0.0035, 0.0029, 0.0034, 0.0032, 0.0031 (4) 

3D-9 17.9, 17.9, 17.7 (1) 

3D-10 35.012, 35.019, 35.017, 35.016 (3) 
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••otioa St Waaqm (R) 

Rang* (R) is th* spread or diff^ranea batwaan the 
s»all«6t valua and tha largast valua. 

iiafora v« discussad aadians. and you laamad that in 
ordar to datanina tha aadian, it was naoassary to arranga 
tha nuaibars in a vartical listing froia saallast to lazgast. 
This saaa procadura could ba followad for dataraining t!;;'^ 
ranga (R). 

5-A Examples 

1. Datamine the range (R) for the following 
nuabers: 

13, 11, 12, 10, 12, 14, 13, 11 

solution: Step 1 Arrange in vertical fashion; 

10 
11 
11 
12 
12 
13 
13 
14 

Step 2 We see that the largest number is 14 
and the smallest is 10; to obtain the 
difference between these two. subtract 
10 from 14, this equals 4 which is the 
range (R) . 

Hotel In order to minimize errors, 
especially when working with decimal 
fractions, always enter the larger 
number in the calculator, press [-f] 
key, enter the smaller number and 
press [-] key; the ^Ispla/ will show 
the difference, which is the range 
(R). 
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QHU Bfi 
Rtport 
-4R1- 
-4R2- 

-4R3- 
-4R4- 
-4R5- 
-4R6- 

-4R7- 
-4R8- 
-4R9- 



«nsw«rs to two d«ciaal plaoM. 

EsqprMs 109.6% as a dtcisal fraction. 

Express 37 1% as a coa»on fraction. 
2 

Express 201.5% as a coason fraction. 

Express 0>85% as a deciaal fraction. 

Write 0.91 as a percent. 

Express £ as a percent. 
16 

What is 7% of 140? 

60 is 80% of what number? 

What is 109 1% of 75? 
4 



>4R10- What percent of 130 is 105? 

-4R11- What percent of XL is 121 

16 32 

-4R12- What percent ->f 302 is 402? 

-4R13- 800 parts is 140% of what number of 
parts? 

-4R14- 11 is 40% of what number? 
32 

-4Ri5- Determine the range, average, and 
median for the following sets of 
numbers: 

a. 6, 5, 9, 4, 8, 11, 10, 7 

X 
R 

Median 

b. 0.0098, 0.0087, 0.0092, 
0.0087, 0.0098, 0.0082, 
0.0093 ^ 

X 
R 

Median 
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-4R16- The shipping department's number of orders 
processed for 1985 was as follows: 



JAN 505 JUL 500 

FEB 575 AUG 545 

MAR 480 SEP 565 

APR 600 OCT 615 

MAY 495 NOV 625 

JUN 615 DEC 600 

a. Plot a line graph 
which follows this page. 

b. Label the X and Y axes. 
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OBJECTIVES: 

. Understanding Conv*»rsicns vlth English units of 
linear measure 

. Understanding the Metric Table 

• Understanding the Metric Relationship and 
Conversions 



Dictionary: 

1. Linear Measure 

2. Metric 



Meaning 

Measure that pertains to lines 
or length 

International System of Units 
of Measurement 
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amotion l: What is aaasura? 

You have been using measure, or more precisely, units of 
measure your entire life. For example, you purchased a 
new car for 15,000 dollars ,, or you had 400 square feet 
of carpeting installed; or you purchased 3 dozen eggs; 
or you bought 1 gallon of milk and 3 pints of cottage 
cheese; or you worked 44 hqurs last week at ALPO. All 
of the underscored are units of measure ^ 

If we would not identify an item or quantity with a unit 
of measure, there would be chaos because all we would 
have would be numbers. 

IMPORTANT: You will always atte.ch a unit of measure to 
amswers you repoxrt in this math module. The only 
exception will be an exercise involving numbers only. 

Keep in mind that it is acceptsible to use abbreviations 
for units of measure. However, the abbreviations must 
be exactly as shown. 
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Section 2: Linear Measure 

2A - Equivalent English units of linear measurp 
Examples 

1. Express 76.5 inches as feet 

solution: Step 1 Since inches and feet imply linear 

(straight line) measurement, select 
the appropriate conversion table ^ 
which is Table A on page PIO. 

Observe from Table A that 1 foot = 
12 inches, or 12 inches = 1 foot. 

Step 2 Set up every conversion as follows ; 



I unit began with X conversion « desired unit in answer] 



for our Example 1, since there is 1 
decimal place in our number, set the 
decimal indicator at 2, then set up 
as 75.5 in X 1 ft = ft 
12 in 

Step 3 Earlier we learned when multiplying 

fractions, we were able to divide the 
numerator and denominator by some 
common number. This same principle 
applies to units of measure; common 
units in the numerator and denomina- 
tor can be divided or cancelled. 

Thus, in our example we divide 1 in 
by 1 in, or 1 in = 1 and the inch 
1 in 

units are cancelled, so 
76.5 in X 1 It = ft, 
12 in 

or 76.5 X 1 ft - 6.38 ft, 
12 



and rounded to 1 decimal place our 
answer is 6.4 ft. 

To repeat, f irst check wi uh the 
appropriate conversion table; second 
set up problem, with unit of measure 
you began with on the left, times the 
conversion, equals the unit of 
measure you desire in the answer; 
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ihilA cancel out the unwanted unit of 
measure so that only the unit of 
measure desired reacLins in the 
numerator; £s}a^ mul'ciply or divide 
the numbers to the left of che equal 
sign and place the result with the 
remaining unit of measure to the 
right of the equal sign as your 
answer. 

2. Express 6.375 leet as inches. 

solution: step 1 First, set decimal indicator on 

calculator at 4 (one beyond the 3 
decimal places given in our problem) . 
Second, we will use Table A as our 
conversion table. 

Step 2 Set up conversion as follows: 

6.375 ft X 12 in = in. 
1 ft 

Step 3 Cancel (divide) the feet (ft) and 
multiply the numbers: 

6.375 X 12 in = 76.5000 in, 

or 76.5 in. Answer. 

3. Express 7 mile as feet 

18 

solution: Step 1 Convert common fraction, 7^ to v 

18 

decimal fraction: 7 = 0.3889, or 

18 

0.389 (to 3 places) . 

Step 2 From Table A, note that 1 mile = 
5,280 feet. Set up conversion: 
0.389 mi X 5.280 ft = ft 
1 mi 

Step 3 0.389 "hi X 5.280 ft = 2,053.9200 ft, 

IK 

or 2,053.92 ft. Answer. 
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4. Express 37.5 yards as feet and inches 

solution: Step 1 When asked to report the answer in 

multiple units of measure, convert to 
the larger imit first, as follows: 

37.5 >d X 2 ft « 112.50 ft 

Our preliminary result states that we 
now have 112 whole feet and a 
fraction, or 0.5 ft. 

Step 2 Second, convert the fractional part 
of a foot to inches, as requested: 

0.5 IHk X H in = 6 in 
l"*fe 

Step 3 Third, combine the two units of 
measure as 112 ft 6 in. Answer. 
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DRILL SHEET 

WIT Si EQUIVALENT ENGLISflj CT^Tg QP LIMEAB MEASHBE 

Express each length as Indicated; round answers to 3 
decimal places: 

lD-1 25 1 inches as feot = 

2 

lD-2 16.25 feet as yards = 

lD-3 3960 feet as miles = 

lD-4 78 inches as feet and inches = 

lD-5 47 feet as yards and feet = . 

lD-6 7 1 feet as inches = 

4 



lD-7 12 2 yards as feet = 

3 

lD-8 0.6 mile as feet = 



lD-9 2 1 yards as inches = 

4 

lD-10 5 1 yards as feet and inches = 
2 

lD-11 1 mile as yards and feet = 

12 

ID- 12 6.2 yards as feet and inches = 
lD-13 17.35 miles as rods and yards = 
lD-14 IS J. 5 feet as rods = 
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lD-15 3 mile as feet 
5 
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8«otioB 3: Xritlm«tio opszations with English oonpound 
nuab«z8 

Examples: 

Perform the Indicated Arithmetic operation; express 
the answer in the same units of measure as tliose 
given in the exercise. Regroup the answer when 
necessary . 

1. 15 ft 8 in + 6 ft 5 in » 

solution: Step 1 Set up as an addition p 'oblem in 

vertical fashion and ac i: 

15 ft 8 in 
+ 6 ft 5 in 



21 ft 13 in 



Step 2 Since 13 inches is more than 1 foot 
(12 in), we regroup by subtracting 12 
inches from 13 and add 1 feet to 21. 

Step 3 15 ft 8 in 
+ 6 ft 5 in 



21 ft 13 in 
+ 1 ft -12 in 



22 ft 1 in, Answer 

2. 14 yd i ft - 11 yd 2 ft = 
2 

solution: Step 1 Set up fis a subtraction problem in 

vertical fashion: 

14 yd i ft 
2 

- 11 yd 2 ft 

Step 2 Borrow 1 yard from 14 and convert to 
3 feet, then add to i ft: 

2 

13 

14 yd 3 1 ft 

- 11 yd 2 "ft 



2 yd 1 1 ft. Answer 
2 
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nni. (I) UKTi ciPicm mm 

muc iKuss dmic ikush amc ncua 



kio tiooo 


kiloMttr (b) 


1 m : .8214 ai 
: 196.84 rd 
: 1033.6 yd 

• t4IA ■ ti 
: «20v.O It 


lllelitir (kl) 


luopn (kf) 1 k| : 2.205 lb 
: 35.26 01 


kieto 1 100 


lietoMtir (ki) 


1 hi : .6214 Ii 

: 19.884 rd 
: 328.08 ft 


kietollUr (kl) 


iwtofru (h|) 1 hfi : .2205 li 
: 3.528 01 


Ma zto 


d*kiMt«r (du) 


1 du : 1.988 rd 
: 10.938 yd 
- m.wo It 


diUUter (dtl) 1 ill = 2.642 |tl 

: 10.570 ft 

- 41 Ii «4 

- 21.14 pt 


dikifrai (du) 1 da = .2205 lo 
: .3S28 OS 


1 


1 Mttr (i) 


1 1 : .1.0938 yd 
: 3.281 ft 

(.9144 iMfd) 


1 liter (1) 1 1 : .2642 fal 
: .2114 pt 
(.840 L - 1 qt) 


1 crat (1) 1 p : .03528 et. 

(28.348 » : 1 OS) 

/iCi Mm m i Ikl 

(404 |l : 1 U) 


wei X 0.1 


OMiMter (dl) 


1 . 4401 

in- .3261 ft 
: 3.9d< in 
(254 dl : 1 ID) 


jA.1114.m IJ1\ 1 J1 . lACV a4 

decilitsr (dl) 1 dl = .1057 qt 
: .2114 pt 
: 3.382 oz 


dacifriD (d|) 


CMti xO.Ol 


ceitlMter (ei) 


1 Cl : .3937 iD 

(2,54 Cl : 1 in) 


ceDtiliter (cl) 1 cl : .02114 pt 
: .3302 01 


centifrai (cf ) 

• 


Ilia X 0.001 


iilliMUr (n) 


1 H : .03937 iD 
(25.4 n : * Id) 


lilliliier (il) 1 il = .03382 oz 
(29.563 il : 1 oz) 


lilligru (M) 


lei. ft 


: 1728 Clin. 




1.48 gal : 1 ft 
1 |tl : 231 Id 





1 letric toD : 1.102 ton 
1000 k| • .984 long too 
: 2205 lb 
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Examples 

1. Express 0.378 neter as millineters 

Referring to metric table on the preceding page 
ve note that 

10 X 10 » 100, and 
100 X 10 » 1000 

This tells us there are 1000 
millimeters in 1 me er, or that l 
meter is equal to 1000 millimeters. 

Step 2 Set up conversion: 

0.378 \^x IQQS^m = 378 mm, Answer 

2. Express All. 5 m as km 

solution Step 1 From the left column of Table B, no^e 

that millimeter is positioned highr 
than kilometer, thus kilometer is 
larger. 

Place left-hand marker above meter in 
left-hand column. Place right-hand 
marker below kilometer in right-hand 
coltamn. There are three 10 's between 
the two markers; multiplying these we 
jet 1000 m = 1 km (or 1 km = 1000 m) . 

Step 2 Set up conversion: 

472.5'Xx 1 km = 0.4725 km. Answer 
1000^ 
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DRILL SHEET 

VWIT &L EQUIVALENT METRIC UNITff Of UfflgftB ME&gllBE 

Express each value in the unit indicated: 



2D-1 30 mm as cm » 

2D-2 8 cm as mm « 

2D-3 2460 mm as m = 

2D-4 23 m as cm =5 

2D-5 650 m as km = 

2D-6 0.8 km as m = 

2D-7 0.75 m as mm = 

20-8 12.2 cm as mm = 

2D-9 372.5 m as km - 

, 2D-10 1935 mm as dam = 

2D-11 795 dm as hm = 

2D-12 3975 mm as km = 

2D-13 425 cm as dam = 

2D-14 234.5 cm as hm = 

2D-15 122.5 dam as km = 
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ssotioa 4t Aritlm^tio operations with aotrio loasr^bs 

Example 

1. cm + 14*3 dm + 77»75 na « cm 

He see that there are three different metric units 
of linear measure to be added, and the answer is to 
be reported in one of these. Therefore, two have 
to be converted* 

solution: Step 1 Convert dm to cm; 

14.3 ^ X li]t cm * 143 cm 
1 

Step 2 Convert mm to cm; 

77.75 Tatti^ X 1 cm « 7.775 cm 
10 ^ 

Step 3 Add all three em's; 

49.8 cm 
143 cm 
+ 7.775 cm 



200.575 cm. Answer 

2. 728.8 cm - 4.1 a = cm 

solution: Step 1 Convert m to cm; 

4.1 XX ICQ cm = 410 cm 
1 X 

step 2 Subtract; 

728.8 cm 
-410 ::m 



318.8 cm, i^iiower 

3. 23 X 3.3 m = ____ m 

solution: Step 1 Since the unit is the same from 

beginning of our problem to the 
answer, no conversion is needed; 
proceed as with usual multiplication: 

3.3 m 
X 23 



75.9 m. Answer 
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4. 8.64dm-6« ____ dJk 

solution: step 1 Again, th«rtt is no conversion of 

units required; proceed as with usual 
division: 

8.64 dm 1 1.44 d^i, Answer 
6 
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DRILL SHEET 



AHfi HBZBIC fiHIZS AS English units 2£ linear 



Report answers to deciaal places indicated in 
parentheses: 



3D-1 
3D-2 
3D-3 
3D-4 



0.4 n as in > 



8 in as nn 



12 nn as in 



23 in as on a 



(3) 



(2) 



(3) 



(2) 



3D-5 
3D-6 
3D-7 
3D-8 



4.5 n as ft B 



5.8 ft as n " 



0.18 kn as ft 



3.4 ni as km > 



(3) 



(2) 



(3) 



(2) 



3D-9 0.75 m as ft = 



(3) 



3D-10 2.7 ft as cm = 



(2) 



3D-11 286 km as mi 



(3) 



3D-12 71 in as m = 



(2) 



3D-13 4.6 m as yd = 



(3) 



3D-14 3872 ft as km 



(2) 
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3D-15 78 cm as ft = (3) 

3D-16 1 in as nm » (2) 

4 

3D-17 9.8 cm as in = (3) 

3D-18 8 ft 2 1 in as m « (2) 

4 

3D-19 19.3 yd as cm = (3) 

30-20 1 mi as m = (3) 

16 

30-21 234 mm as yd = (2) 

30-22 0.18 km as yd = (3) 

3D-23 13,984 ft as km = (2) 

3D-24 3. mi as in = (3) 

11 

30-25 0.055 mi as m = (2) 



3D-26 542 L as kL = 

3D-27 84 oz as gal = 

3D-28 3.17 hL as L = 

3D-29 0.2 gal as pt = 

3D-30 0.06 L as mL = 

3D-31 1.4 qt as cz = 
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3D-32 19000 mL as L « 

3D-33 1710 dL as hL = 

3D-34 25000 cL as daL = 

3D-35 1 hL as kL » 

3D-36 125 nL as dL = 
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Sttotiou 5 s Bquivalmit Bnglish-B^tric oapaoity B#asur«s 

Examples 

1. Express 2.5 ounces as milliliters. (Round 
answer to 3 places.) 

solution: Step 1 Use conversion Table 

Step 2 Set up conversion: 

2.5 oz X 39.563 mL = mL 
1 oz 

Step 3 Cancel otuices and multiply numbers: 

2.5 ^6^x mL = 73.908 mL, Answer 

2. Express 73.91 milliliters as ounces. (Round 
answer to 3. places.) 

solution: Step 1 Use conversion Table 

Step 2 Set up conversion: 

73.91 mL X 0.0^38 oz = oz 
1 mL 

Step 3 Cancel milliliters and multiply 
numbers: 

73.91 IhL X 0.0338 oz = 2.498 OZ, Answer 
lliL 
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ORILI IHEET 

SmiX 11 EQUIVALENT ENGLISH-METi<IC CAPACITY MEASURES 

Express answers in units indicated; roiind answers to 
decimal places: 

40-1 10.4 L as qt » 

4D-2 4.2 oz as nL = 

4D-3 8 gal as L = 

4D-4 75 JOL as 02 = 

4D-5 1.75 gt as L = 

4D-6 513 L as gal - 

4D-7 0.67 L as pt = 

4D-8 21 OZ as L = 

413-9 175 mL as gal = 

4D-10 360 oz as L = 

4D-11 305 mL as oz = 

4D-12 64 L as qt = 

4D-13 0.: L9 gal as mL = 

4D-14 725 OZ as L = 

40-15 0.75 qt as mL = 
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Sttotion C: Weight M^asur^ 

Equivalent English and metric units of weight 
measure 

Examples 

1« Express 200 ounces as poxrnds 
solution: 

Step 1 Set up conversion: 

200 oz X 1 lb = lb • 

16 oz 

Step 2 Cancel ounces and divide numbers: 

200 X 1 lb .= 12*5 lb. Answer 
16 ^ 

2« Express 5400 grams as kilograms 

solution: Step 1 Use conversion T£d>le 

Note from ted^le that kilogram is 
farther down than gram; therefore 
kilogram is larger* Using left hand 
right hand rule, there are three 10^ 
in left-hand column, or 1 kg = 1000 
graons* 

Step 2 Set up conversion: 

5400 g X 1 kg = kg 
1000 g 

Step 3 Cancel grams and divide numbers: 

5400 1 kg ^ 5*4 kg. Answer 

1000^ 
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DRILL SHEET 

yWIT EOUIVALEMT ENGLISH AND METRIC tliffX^ Qf ^ElgffT 

Express each weight In the unit indicated; round answers 
to 2 decimal places: 



5D-1 34 cz as lb = 

5D-2 1880 9 as kg - 

5D-3 0.6 lb as oz - 

5D-4 730 mg as g = 

5D-5 48,000 lb as long tons 

5D-6 2.7 inetric tons as kg - 

5D-7 9700 lb as short tons 

5D-8 4*75 g as mg = 

5D-9 0*66 short tons as lb = 

5D-10 0.21 kg as g = 

5D-11 1 .08 long tons as lb = 

5D-12 310,000 kg as metric tons - 

5D-13 144b dekagrauas as metric tons - 

5D-14 3*75 kil .grams as hectograms = 

5D-15 3.85 kilograms as dekagrams - 
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6*»A Equivalent English-metric weight measures 
Examples 

1. Express 35 pounds as kilograms 
solution: Step 1 Use conversion Table 

Step 2 Set up conversion: 

35 lb X 0>454 kg = kg 
1 lb 

Step 3 Cancel pounds and multiply numbers: 

35lb X 0>454 kg = 15.89, Answer 
1^ 

2. Express 15.89 kg as pounds. (Round answer to 
nearest whole pound.) 

solution: Step 1 Use conversion Table 

Step 2 Set up conversion: 

15.89 kg X 2.205 lb = lb 
1 kg 

Step 3 Cancel kilograms and multiply: 

15.89 Isg: x 2.205 lb = 35 lb, Answer 
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DRILL SHEET 

UNIT 5: EQUIVALENT ENGLISH-METRIC WEIGHT MEASURES 

Express each weight in the unit indicated; round 
to 3 decimal places: 

6D-1 154 kg as lb = 

6D-2 0.9 02 as g = 

6D-3 220 g as oz = 

6D-4 964.8 lb as kg = 

6D-5 3.07 metric tons as lb = 

6D-6 40.4 short tons as ^etric tons = 

6D-7 15,000 oz as kg = 

6D-8 13,800 g as short tons - 

6D-9 0.75 short tons as kg - 

6D-10 11.02 t as lb = 
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SIGNED m21I&£B& 
OBJXCTZVB8 

After completing this section, you will be able to: 

• express word statements as signed numbers 

• write signed number values using a number scale 

• add, subtract, multiply anu divide signed numbers 



• solve combined operations cl signed number 
expressions 



• solve signed number problems 



Dictionary: 



1. Signed Number 



2. Positive Number 



3. Negative Number 



4. Absolute Value 



5. Number Scale 



Meaning 

a niunber, prefixed with a 
plus (+) or minus (-) sign 
which indicates direction 
from zero 

a niunber with no prefixed 
sign or with a plus (+) 
sign 

a niunber prefixed with a 
minus (-) sign 

a number without its sign 
- it is technically the 
distance between the 
number and zero on the 
number line. The absolute 
value of 0 is 0. The 
absolute value of -7 is 7* 
The absolute value of 7 is 
7. 

increasing/decreasing 
positive and negative 
numbers 
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8«otion Xt CoBOttpt of a Signod MualMr 
What is a signed nunbor? 

Signed nunbars ara used to indicate direction and 
distance from a reference point. Opposites such as up a id 
down, left and right, north and sou^. and clbclcwise and 
counterclockwise, aay be exprassed using positive and 
negative signs. For exasple, 100 feet above sea level nay be 
expressed as +?00 feet, and 100 feet below sea level as -100 
feet. Sea level in this case is the zero reference point. 

In business applications, a profit of $1000 is expressed 
as •f$100C, whereas a loss of $1000 is expressed as -$1000. 
Closing prices for stocks are indicated as up (+) o'^ down (-) 
from ;:he previous day's closing prices. 

Shown belov are two theraoaeters with the Celsius scale 
( C) . On the left we read "20 dr^grees above zero", and we 
write +20 C. On the right we read "20 degrees below zero", 
and we wite -20 C: 

_ CELSIUS ^ 



+ 20*— I 



20^ ABOVE 9^ 



20« 



o 



signed nmnbers are used in programming operations for 
probing of wafers. From a referance point, the probe 
movements are expressed as -»■ and - directions. 
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Expressing word statements as signed numbers 



Examples 

1. A speed Increase of 12 miles per hour Is 
expressed as +12 mi/hr. Express a speed 
decrease of 8 miles per hour. 



solution: Step 1 



Step 2 



The key words are increase and 
decrease, one is the opposite of the 
other. 

Since an increase was expressed as 
+12 mi/hr, a decrease will be the 
opposite, or ^8 mi/hr. Answer. 



2. The reduction of a person's daily calorie 
intake by 400 calories is expressed as -400 
calories. Express a daily intake increase of 
350 calories. 



solution: Step 1 



Since a calorie decrease was 
expressed as -400 calories, the 
opposite of decrease or increase is 
expressed as +350 calories. Answer. 



3. A company's assets of $73,600 are expressed as 
+$73,600. Express company liabilities of 
$48,000. 



solution: Step 1 



Since we expressed assets as 
+$73^600, the opposite of asset, a 
liability, is expressed as -$48,000, 
Answer. 
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Rules for Signed Nvunbera 



Addition 

Lik^ Signs 

• Add the absolute value of the numbers • 

• Give the sum the same sign as the numbers. 

Unlike Signs 

• Subtract the number with the smaller absolut^^ value 
from that of the larger. 

• Give the answer the same sign of that of the number 
with the largrst 2J3solute value. 



Subtraction 

• Change the sign of the number being subtracted 
(subtrahend) 

. Add the numbers using the rules for adding signed 
numbers 
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DRILL SHEET 

EXPRESSING JSSBSl STATgWEWTS M SlSSSSi ElSmS. 

Express the answer to each word problem as a signed 
nximber: 

7D-1 Traveling 50 kilometers west is expressed as --50 

Km. How is travelling 75 kilometers east expressed? 



7D-2 ^ wage increase of $25 is expressed as -f$25. 

Expretis a wage decrease of $18. 



7D-3 An increase of 30 pounds per square inch of 

pressure is expressed as -f^^O Ib/sg in. Express a 
pressure decrease of 28 pounds per square inch. 



7D-4 A circuit voltage loss of 7.5 volts is expressed as 

•7.5 volts. Express a voltage gain of 9 volts. 



7D-5 A savings account deposit of $140 is expressed as 

-f$l40. Express a withdrawal of $280. 



7D-6 A 0.75 percent contraction of a length of wire is 

expressed as -0.75% > Express a 1.2 percent 
expansion. 



7D-7 A 15 pound weight gain is expressed as 4-15 lb. 

Express a weight loss of 10 pounds. 
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7D-8 In construction the height of a 25-foot roof is 

expressed as +25 feet. Express the depth of the 
15 foo>c basement floor. 



7D-9 A passing grade in school is expressed as +70< 

Express the failing grade of 55. 



7D-10 The weight of participants undergoing 

dieting/exercise is recorded. How do you show; 

(a) a loss of 5 lb? — _ 

(b) a gain of 6 lb? 

(c) a loss of 3 lb? 

(d) no change to 120 lb weight? 



7D-11 Use sicfned numbers to show the following bank 
transactions: 

(a) a deposit of $56 

(b) a withdrawal of $45 

(c) a withdrawal of $23 

(d) no change to $1500 in the account 



7D-12 Use signed numbers to show: 

(a) a '^epth of 182 feet below sea 
level 

(b) a loss of $185 on the stock 
market 
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••otioB 2t Mnab^r teal* 

A nualMur seal* (illustrat«d b«lov) shoirs th« 
relationship batwaan positiva and naoativa nuabCM. Tha 
scala Shows both distance and diracticm batwaan nwrtiars. 
Considaring any nusbar as a starting point and counting to s 
nuBbar to tha right raprasants a positiva {*) diraotion with 
nusbars increasing in value. Counting to the left represents 
negative (-) direction with nunbers decreasing in value: 



NCQAnVC NUMBBIS 



I 1 I I i I I I I I 



posinvc iMwan 



-« -9 -7 • 



I I i i I I I i I I 

• .4 O ft O 43 44 4f 4t 47 «• 4t 4fD 

Iwcrmt to rigM ^ 




NEGATIVE omecnoN^ 



Exanples of usage of manber scale: 
Example l« 



Example 2« 
Example 3. 
Example 4. 
Example 5. 
Example 6e 



Starting at 0 and counting to the right to +5 
represents 5 units in a positive (+) 
direction; ±5. 1& 5. unite greater than 

Starting at 0 and counting to the left to -5 
represents 5 units in a negative (-) 
direction; r& Is £ units less than 0. 

Starting at -4 and counting to the right to +3 
represents 7 units in a positive (+) 
direction; ±2 is 7 units greater than 

Starting at +3 and counting to the left to -4 
represents 7 units in a negative (-) 
direction; Is 2 units less than ±3^ 

Starting at «»2 and coiinting to the left to -10 
represents 8 units in a negative (-) 
direction; -10 is, 4 unite less than zl 



Starting at -9 and counting to the right to 0 
represents 9 units in a positive (+) 
direction; Jft ifi a unite greater than -9. 



186 



ERLC 



192 



Mciaals and fractions, because they represent parts of 
irtiole ntnabers or cosbinations of lAiole nuabers and parts of 
yibol^ numbers , can also be positive and negative. The nuaber 
scale below Illustrates deciaal nuabers and fractions along 
with lAoltt nusbers: 



MCREASMG VALUES » 

•Sjt .ai .tf •Of Oi tt M M 

.» .» .1 0 ♦I ♦» ♦» ♦« fclLSI 

■ lilihlil il i lilil': 



•» •! -1 



♦1 ♦> 44 i*"^* 



•I .tj .i| .} I 4 H ^ 

DECfEASMG WUJUES 



As with whole numbers, the positive sign (+) is usually 
not expressed, except for clarity or e]q)hasis. The numbers 

1 and ±1 are equivalent, just as 0.5 and -0.5 are equivalent. 

2 2 

But the negative sign is always expressed as (-1) , 

2 

(-0.5), (-7 i), (-3.5), and so on. 
2 

Zero, 0, has iio sign. 
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Using tlM nuabttr scale bslow, givs ths dirsction 
(-f or -) and ths miabsr of units countsd going fros the first 
to the second nnSber: 



■ I i I I I I i I I I I I I I 1 I t i i 



8D>1 0 to -1-6 



8D-11 +10 to (-10) 



80-2 



8D-3 



0 to (-6) 
(-2) to 0 



8D-12 (-10) to +10 



8D-13 +6 to (-5) 



8D-4 +2 to 0 = 



8D-14 (-9) to +8 = 



8D-5 (-3) to +5 
8D-6 (-7) to +1 



8D-15 (-3) to (-7) = 



8D-16 (-9) to (-4) = 



8D-7 +8 to (-3) 



8D-17 +4 to +10 = 



8D-8 +6 to (-6) = 



8D-18 +7 to +2 = 



8D-9 (-10) to (-4) 



8D-19 (-4) to +7 



8D-10 +9 to (-10) 



8D-20 +6 to (-4) « 
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8D>21 Place the following irtiole nuabers, declsal numbers, 
and fractions on the number scale below: 



(a) 
(b) 
(c) 
(d) 

(e) 
(f) 

(g) 

(h) 
(i) 



1 

(-1) 
3 

<-l 1) 
2 

(-6) 

1 
2 

2.5 

2 

4 



(j) 

w 
(1) 

(n) 

in) 
(o) 
(P) 

(q) 

(r) 



(-2) 
6 

(-5) 

4 1 

2 

5.5 

(-2.5) 

(-3) 

0.5 

(-4) 



(8) 
(t) 

(«) 
(V) 

(w) 
(X) 

(y) 

(z) 



(-4 1) 

2 

(-0.5) 

3 1 
2 

1 1 
2 

(-5.5) 

(-5 1) 
2 

(-1) 
2 





189 



195 



8D-22 Select the greater of each of the two signed 

numbers and indicate the nuiBber of imits by which 
it is greater: 

(a) +3, (-2) = (j) (-86 1), 0 = 

4 



(b) (-6) , 0 = 

(c) :-5) , +1 » 

(d) (-12), (-4) = 



(k) +18.3, (-20.6) = 



(1) (-23 X), (-15 1) 
4 8 



(m) +1 1, (-1 7) = 

(e) (-28), (-73) = 16 8 

(f) +18, +14 = (n) (-50.23), (-41.76) - 

(g) (-18), (-14) = (o) + 1, (-9) = 

16 32 

(h) +10, (-12) = 

(i) (-2.5), +2.5 = 
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8«otioa 3 s Absolute VaXu* 

In order to solve signed ntunber problens, it is 
important to understand the neaning of absblute value . The 
absolute value of a nuaber is the nuaber without any sign; it 
is indicated by placing the nunber between a pair of vertical 
bars (or lines). 

The absolute values of 4-8 and (-8) are written as 
follows: 

+8 » jsj and (-8) » |8| 

The absolute values of (-15) and +5 are written as 
follows: 

(-15) « |l5| and +5 = |5|. 

The absolute value of (-15) is 10 greater than the absolute 
value of +5. 
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DRILL SHEET 

Express each of the pairs of sighed nunbers as absolute 
values and report the difference (subtract the smaller 
absolute value from the larger absolute value) : 

9D-1 +15, (-10) « . . 

9D-2 (-15), +10 » , . 

9D-3 (-6), +2 = , , 

9D-4 (-14), +14 = , , 

9D-5 (-9), 0 » , , 

9D-6 +9, 0 = , , 

9D-7 (-23), +22 = , , 

9D-8 +18, (-18) = , , 

9D-9 +18, +18 = , , 

9D-10 (-18), (-18) = , , 

9D-11 +6 1, (-3 1) = , , 

4 4 

9D-12 (-3 1) , (-12 I) = , , 

2 8 

9D-13 +12.7, (-9.8) » ^ , , 

9D-14 +10.54, (-12.46) = , , 

9D-15 (-0.03), (-0.007) = , , 
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SMtion 4t Mdition of 8iga«d Waabmzm 

Procadura £q£ Addlton fi£ Signfid "Uffifr^^ff- 

1. For like signs, add the absolute values of the 
numbers and affix the saue sign to the result: 

(+ ) + (+ ) « + (result) 

and 

(- ) + (- ) = - (result) 

2. For unlike signs, find the difference between the 
absolute values of the numbers and affix the sign of 
the larger number to the result: 



(+ ) + (- ) = 



or 



(- ) + (+ ) = 



diff. 



sign larger number (result) 
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4*4 Addition of nuabers with th* mtcmm, or "like** signs. 
Examples 

1. Find the sum of two p^itive nuabers 

(+5) + (+4) » 

solution: Step 1 Add the absolute valutas of the two 

nunbers: 

Sj + |4| - » 
add 

Step 2 Since the signs for the two nunbers 
are the same, or *'liXe**, affix this 
same sign to the answer as 

(+5) + (+4) • +9, Answer 

The preceding addition problem can be illustrated on the 
nunber scale below: 



♦4. 





I I I I r I I M I M — ^ 

2. Find the sum of two negative numbers 

(-5) + (-4) - 

solution: Step 1 Add the absolute values of the two 

numbers: 

add 

Step 2 Since signs for the two numbers are 
like (both , affix this same sign 
to the answer as 

(-5) + (-4) « -9, Answer 

The preceding addition problem can be illustrated on the 
number scale below: 



finish ^^i'^ * — Xttirt 

1 M ("i ( I I r I I 



rTT 
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4*B Addition of numbers with different or "unlike" 
signs 

1. Find the sun of a positive and negative number 

(+5) + (-3) - 

solution: Step 1 Find the diff. between the absolute 

values of the two numbers: 




Hotel To find the difference between 
any two numbers, enter the 
larger number in the 
calculator and press (,•>•] key. 
Then enter the smaller number 
and press [-] key. For our 
example, the difference 
displayed is 2. 

Step 2 Since the sign of the larger number 

in our problem was -f, affix this sign 
to the answer as 

(+5) + (-3) = +2, Answer 

2. Find the sum of a negative and positive number 
(-5) + (+3) = 

solution: Step 1 Find the difference between the 

absolute values of the two numbers 

I diff. 



|4 ' 

Step 2 Since the sign of the larger number 

in our problem was affix this sign 
to the answer as 

(-5) + (+3) « -2, Answer 
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3. Find the sua of th« follovlng: 

(+11) + (+7) + (-3) + (-9) + (+7) » _ 
solution: Step 1 Add all positive nuabers: 

(+11) + (+7) + (+7) - +25 
S' ep 2 Add all negative ntuabers; 

(-3) + (-9) = -12 
Step 3 Add the grouped results; 

(+25) + (-12) » +13, Answer 
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DRILI SHEET 

AQBIZIQfi fi£ SlSmi ffiOffiSBS 

Add the signed nunbers as indicated: 

lOD-1 (+6) + (+9) » 

lOD-2 (+15) + (+8) « 

lOD-3 (+4) + (+20) » 

lOD-4 (+7) + (+18) + (+2) « 

lOD-5 0 + (+25) = 

lOD-6 (-12) + (-7) » 

lOD-7 (-8) + (-15) » 

lOD-8 0 + (-16) « 

lOD-9 (-14) + (-4) + (-11) » 

lOD-10 (-3) + (-6) + (-17) = 

lOD-11 (+12) + (-5) = 

lOD-12 (+18) + (-26) = 

197 



^1. 

lOD-13 



lOD-14 



lOD-15 



(-20) + (+17) 
(+46) + (-14) 
(-23) + (+17) 



lOD-16 (+25) + (-3) = 



lOD-17 (-25) + (+3) 



lOD-18 (-18) + (-25) = 



lOD-19 (-4) + (-31) = 



lOD-20 



(+27) + (-27) = 



lOD-21 



(-15.3) + (- • 5> = 



lOD-22 (-15.3) + (+3.5) = 



lOD-23 (-16.4) + (• 2.7) = 



lOD-24 (+37.9) + (-40.4) = 



lOD-25 (-9 1) + (-3 2) = 

4 4 
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lOD-26 (+X8 5) + (-21 a) - 



lOD-27 (-13) +1-1) - 

16 

lOD-28 (-13) + X+ a) = 

16 

lOD-29 (-4.25) + (-7) + (-3.22) = 

lOD-30 (+18.07) + (-17.64) = 

lOD-31 (+16) + (-4) + (-11) = 

lOD-32 (-21) + (-6) + (+14) + (+12) = 

lOD-33 (+30) + (-7) + (-8) + (+3) = 

lOD-34 (-10.2) + (-9) + (-7.6) + (+14.7) = 

lOD-35 (+8) + (+16.7) + (-4.1) + (+9.5) = 

lOD-36 (+1 1) + (-2 1) + (-1) + (+4 1) = 

4 2 4 2 
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,%::««ietieft -St . ..tobiteMitioii-'ef ^Sigai^cm 

ggocadmf For SufetgaeteteA fi£ Sismsd mUbSSSI. 



1. Re-arrange subtraction problem in vertical fashion: 

from (-7) - (+8) » 

to (-7) 
- i±fil 



2. Cheuige sign of lower number (subtrahend) to opposite 
sign; and chamge function sign from subtraction to 
addition: 

from (-7) 

- i±ai 

to (-7) 



3. Since every subtraction problem becomes an addition 
problem with the function sign chemge, re-arremge in 
horizontal fashion: 

from (-7) 
+ I±Si 

to (-7) + (-8) = 



4. Follow rules for addition to obtain answer. 
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S^K Subtraction of nunbers with like signs 



l\ Examples 



1. Subtract (+8) froa (+5) 



solution: Step 1 9et up as subtraction problem in 

vertical fashion? 

(+5) 



Step 2 Change sign of lower number 

(subtrahend) to the opposite sign, 
and chahae ftinction sion from 
subtraction (-) to addition (+) : 

(+5) 

Step 3 As can be seen in Step 2 , every 
subtraction problem with signed 
numbers becomes an addition problem « 
Since we are now adding, apply the 
rule for adding unlike signs, or 

(+5) + (-8) = 

5\4 >|8| = 3 

Step 4 Affix sign of larger number to 
result as 

(+5) + (-8) = -3, Answer 
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|. 2. Subtract (-8) from (-5) 



solution: Step 1 Set up as subtraction problem in 

vertical fashion: 

(-5) 
- S=Sl 

Step 2 Chamge sign of lower number to 

ojpposite sign, ana. change function 
sign from subtraction to addition 

(-5) 

+ (%) 
Step 3 Add 

(-5) + (+8) - 

5 I, >j8| = 3 

Stap 4 Affix sign of larger niunber 
(•5) + (+8) « +3, Answer 
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S-B Subtraction of numbers with unlike signs 
Exaaqples 

1. Subtract (+8) from (-5) « 
solution: Step 1 (-5) 

- mi 

Step 2 (-5) 

+ sm. 

step 3 (-5) + (-8) = -13, Answer 



2. Subtract (-8) from (+5) = 
solution: Step 1 (+5) 



Step 2 (+5) 

Step 3 (+5) + (+8) = +13, Answer 
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DRILL SHEET 
SVBmCTIW fi£ SIfififiQ liSHBEBS 

Subtract the signed numbers as indicated: 

llD-l (-10) - (-8) « 

llD-2 (+10) - (+8) = 

llD-3 (+5) - (-13) - 

llD-4 (+5) - (+13) - 

llD-5 (-22) - (-14) » 

llD-6 (+17) - (+8) = 

llD-7 (+3) - (-19) = 

llD-8 (+26) - (+31) = 

llD-9 (+40) - (+40) = 

llD-10 (-40) - (-40) = 

llD-11 (-40) - (+40) = 

llD-12 (-25) - 0 = 

llD-13 0 - (+7) = 

llD-14 0 - (-7) = 

llD-15 (+36) - (+41) = 
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-5R1- Express 4^ Inches as feet 

-5R2- Add 5 ft 9 in and 8 ft 3 2 in 

4 

-5R3- Multiply 2 ft 8 1 in by 3 

2 

17 yd 2 ft 10 in I 4 

-5R5- 11 yd 1 ft - 7 yd 2 ft 

-SRG- Express 616 meters as kilometers 

-SR?- Find the sum of 4.6 cm and 17.8 nua 
in millimeters 

-SRS- Express 12 mm to the nearer 
thousandth inch 

-5R9-» Write 1.6 cu ft as cubic inches 

-5R10- Write 25 oz as pints (round to 2 
decimal places) 

-5R11- Express 2.3 L as milliliters 

'-5R12- Express 5.2 oz as milliliters (round 
to 3 decimal places) 

-5R13- Write 0.17 kg as grams 
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-5R14- List each set of signed nuBdsers in order ol^ 

increasing value starting with the smallest value: 

a. -5, -23, +8.0, +1, -18, +7.9 » ____ 

b. -7.5, 0, +7.5, -2.3, +0.5, -0.3 - 

C. +21.3, 0, +20.6, -4.6, -7, -23.4 » 

d. +3 1, -3, +6 1, -6 2, -6 12 - 

2 4 8 16 

Add or subtract the signed numbers as indicated: 
-5R15- +14 + (-6) » * 

-5R16- 50 + (-23) = 

-5R17- -37 - (-31) = 

-5R18- -30.7 - (+5.5) = 

-5R19- 15 + (-8) + (-15) + (-10) = 

-5R20- -2.9 + 1.6 + 3.2 + 7.5 = 

-5R22- 2 1+ (-1) + (-1) + 1 = 

2 4 8 8 

-5R23- (5+9) - (-3+6) = 

-5R24- (-13-6) - (4+7) = 

-5R25- (6.48-5.32) - (4 S.31) = 
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IQUX &L RATIO/PROPORTION USQ ItrfROaaCTION xfi hlSSBSh 



OBJBCTZVIl 



After • ompleting this Unit you will be able to: 

• Understand the concept of Ratio 

• Understand the concept of proportion 

• Understand the difference between **direct** and 

indirect** proportions 

• Solve each propoirtion for ••X** 



Diotionaryi 



Meaning! 



Ratio 



The quotient of two numbers 
e.g. & 

7 6:7 



Proportion 



A statement where two ratios 
are equal 




5 



7 



as 



25 



35 



Direct Proportion 



A proportion in ^/hich the order 
of the ratios is the same 



Indirect Proportion 



A proportion in which the order 
of the ratios is indirect 
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QOij^ £l Ratio (Diract and Indtraefc Prcportlon^ 

BMtioa It itatio 

A ratio is tha quotient of two mxabTu^ or coaparison, 
of tha laii UbAi. "Of tha sa»a kind**, saans both mabars are 
•ithar abstract nuabars, such as 30 and 10, or both nuabars 
are axprassad in tha saaa units of aaasura, such as 20 feat 
and 30 faat. 

Tha quotient of two nuabars, a $ b or a/b is sonetines 
raf anred to as a xa&isi and read **tha ratio of a to b** . This 
is a convenient way to coapare two nuabars. 

A stataaent that two ratios are equal, for exaaple. 



The proportion a/b » c/d is often written in the 
form a : b « c : d v'lich is read 
"a is to b as c is ^o d**. 



^ich of the following proportions are true? 



1 
3 



6 




d is called a proportion and read 
"2 is to 3** as "4 is to e** 



a) 3 



4 « 21 



28 



I, 20 : 35 



65 



91 



c) 42 : 35 « 70 : 60 



d) 5 : 8 « 25 : 45 
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CBZItli SHBET 

Express each of the following as a ratio : 
ID-l 1 in to 9 in 



lD-2 10 cm to 50 cm 



lD-3 5 to 6 



lD-4 6 mm to 12 ma 



lD-5 4 kg to 20 kg 



lD-6 9 to 10 



lD-7 20 to 6 
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When you vrite a ratio in the form of a fraction, always 
%n:ite the fraction in its lowest terns. To say that a gear 
is twenty to five** is unacceptable. Reduce the fraction ZSL 

5 

to 1 ^hen say the ratio is **fo\u: to one**. When writing 
1 

answers to problems try to be clear and use correct terms. 

Two important types are probability and percent ratios. 
The study of probability has become increasing important and 
will help you understand many statements about everyday 
affairs, such as weather predictions and odds on the World 
Series* For instance, probability provides the foundation 
upon which iinsurance rates are based. 

Consider this: 

A drawer contains 24 red socks and 8 bli:e socks. If you 
randomly select a sock from the drawer, what is the 
probability ycu will select a blue sock? 

Probability Ratio » Successful Wavs 

All Possible Ways 

32 

1 
4 

The probability you will select a blue sock drawn at random 
is X • What does that mean? 
4 

The mechanical efficiency of a motor, steam engine, shop 
tool, and other mechanical or electrical devices that use and 
deliver useful energy is the ratio: 
Mechanical Efficiency (ME) ^ (Useful^ output 

(Total) output 

The o u tpu t is the useful energy delivered by the 
machine, and the Insilt Is the amount of energy delivered to 
the machine. (The ratio is usually written as a percentage 
rather than a common fraction) . 

Example: An auto mechanic wants to find the efficiency 
of an automobile engine before a tune-up. From the engine 
specification chart he finds that the engine is rated to 
deliver 315 horsepower as 4400 r.p.m. When he tests the 
engine, he finds that it delivers only 270 horsepower at 4400 
r.p.m. Find the efficiency. 
Solution: Efficiency « 21Q, hp « 6 

315 hp 7 

Answer: The engine is producing six sevenths of its rated 
horsepower. 
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On« of th« mout coi«on •xaiplM of ratio used in 
ftv«ryday vV ieaatice is pi ) ths 3.1416 ratio of the 
eircuBference of a circle to its diameter. Zt applies no 
matter irtiether the circle is measured in feet, inches, rods 
or whatever. Ratio even finds its way into lav. A U.S. 
fla9, for es:aiq;>le, is to have a 1.9 ratio of lenoth to width 
- frtiatever its size - i&^i length should be 1.9 times its 
width. 

Section i.t. Direct Vroportioa is one in which the order of 
the ratios is the same. 

.For axample, small is to large as snail is to large. 

Example: 

4 is to 16 as X is to 24 
4 : 16 X : 24 

means 
I I 
14 ; 16 - X ; 24i 
extremes 

Make into an equacion and calculate 
16 X - 4 X 24 
16 X 96 

X » 6 * The product the means 

equQls the product of 
the extremes. 

Solve each proportion for X 

a) 1 X 2C 

5 20 

(4) (20) - 5X 
80 « 5X 
X « 16 - Answer 
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DRILL SHEET 



2D-1 



1 
X 



1 

5 



2D-6 



21 



7 



2D-2 



2 
7 



28 



2D-7 



I2L 
5 



2 
X 



2D-3 



21 



5 
7 



2D-8 



2 



18 
X 



2D-4 



6 
11 



X 
22 



2D- 9 20 
30 



1 
X 



2D-5 



3 
4 



X 
7 



2D-10 



A5. 
50 



2^ 
10 
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PRACTICMt APPUGATIONg 

1. Two gears are in the ratio of 3:5 • If the larger gear 
has 40 teeth, hov sany teeth does the smaller gear have? 



2. The pover-to«-veight ratio for a certain automobile engine 
is 7:8* If the engine weighs 400 lbs. How much power 
does it produce? 



3. The odds of getting a pair of cards (two cards with the 
same face value) in a single deal in a power game are 3:4. 
(In four deals you can expect to get a pair of cards thre^e 
times) • How many pairs can you expect to get in 24 deals 
of the cards? 



4* A road has a grade of 7 per cent which means that it rises 
7 feet for every 100 feet measured horizontally. How much 
does the road rise in a mile? Figure the answer to the 
nearest foot? 



5. A telephone pole 17 feet high casts a shadow 10 feet long. 
How tall is a church steeple which at the same time, casts 
a shadow 50 feet long? 



6. A car travels at the rate of 50 miles per hour. How many 
feet per second is this? 
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••etioft 3t Xttdireet Vrepertiea 

All indirect pnqaorticin is ons in which the order of the 
ratios is 'indirect (InWu^iMi) 4 

For mxvtflmt ltiintm im^ as snail is to large. 

In a prop0rtion^ r tlie product means is equal to the 
product of the :lud:reaiM. 

* (Note tha^ this rule is the sane for both direct and 
indirect proportion). 

1. Exanple; What are the r.p.m. of the big gear on the right 
Use the formula T ; t « r : F 

45 T 

36 t 
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IMTRODCGTIOM IS ^Ifififfi^ 



0BJBCTZV18I 

After completing this unit, you will be able to : 

• Understand the meaning of an algebraic equation 

• Write a sisqple algebraic equation 

• Solve equations 

• Understand simultemeous equations 



Diotlonary: 

1. Algebra 

2. Equation 

3. Equivalent 

4. Variable 



Meaning; 

A type of mathematics that uses 
numbers and letters that stand 
for numbers to solve problems. 

An eqpiation is a sentence that 
contains an equal sign (») ; a 
statement that two amounts are 
equal • 

Two equations are said to be 
equivalent if they have 
exactly the same solutions. 

A lover case letter such as x, 
y, z, a, b, is commonly used to 
represent a member of a set of 
numbers • 
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8«9tiea It XatxednetlMi to, ilgplirm 

Al9«bra is • Mrt of w^tliiM Utt«rs to 

r«prmnt^nind>«r«^lii th« torn ot^iNnuttlm iuid fozmtlas 
calcttlatiid acoordUng to tii(»^^:c^ 

A fonmla is a statoiont of a tia| ih languaga of 
algabra. Rula: Araa oquala longth tisis i^^^ 
Foraula: A ■ 

A - 8 X 6 



ft «14tli 



Tha aat of ralations existing aaohg thass knovh and tinknoim 
nuaa>ars which go to sake up or spadi^ a eartain ; condition 
May t^an ba asqprsssad by Baiins or ^ algabtaic signs for 
additions, subtraction, powars, rooto> atci^ and tha 
rasttlting foni of stataaant of tha condition will ba an 
algsbraic aquation. 
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|- DRILL SHEET 

'V; 
I.-- 

t « 

Write the formula for the rule: The resistance in an 
I: electrical circuit is equal to the voltage divided by 

the current • 



Write a formula for the rule: 

The volume of a cube is equal to the cube of the length 
of a side« 



3D-2 



3D-3 Write a fomula for the rule: 

The sun of the three Interior angles of a triangle is 
equal to 180 . 



!eric 
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SMtioa 21 solYing iquatioM in Jklgiibrm 

Ont of the most important methods for problem solving is 
the equation • 

The mathematical statement 2 x + 1 » 6 is an equation. 
Solutions are numbers that make equations true statements* 

Example: Show that 2 is a solution to the equation* 

3 X + 4 « 10 

Substitute 2 for the x Xn the equation 
3 (2) + 4 « 10 
in the equation b « c a , solve for 



1) Subtraction is indicated* Therefore get the unknown (c) 
alone by addition* Add a to both sides* 

b « c ~ a 

+ a + a 



a + b « c o 

a » b » c answer 

Check by substituting the value of the unknown (c) and 
compute the equation* 

b » c - a 

b = (a + b) - a 

b « b Answer is OK because both sides 

are equal* 
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DRILL 'iAJSSffS 



USA either the rule of addition or subtraction to find the 
solutions to these equations. 

4D-1 X -t- 20 - 60 

4D-2 X - 10 « 100 
4D-3 X - 2.6 = 4.7 

4D-4 Now try to use the rule of subtraction to solve for th& 
variable. 

a. X + 10 = 20 



b. b + 8 = 10 



c. s + 1 = 11 
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fi«otioB 3s ltal« for Divlsioa in Iqaations 



Divide both sides of an equation -by the sane quantity to 
keep the equation in balance. 

4 X « 16 

Divide both sides by 4 



4 X 



16 



4 4 
X « 4 

Use the rule of division to solve for the varizOile. 



'T- 



1. 18 t « 3 'i 



2. 4 t = 1.6 



3. 10 a = 100 



4. .5 X = 10 



5. 1 X = 9 
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Exprttst •ach word probl«a algabraically and solva. 
1. Tti% product of a nuabar and 5 is 65. 



2. A nunber divided by 3 is squal to 17. 



3. A voltage (E) when doubles equals 628 V. 



4. The quotient of a current (I) and 10 is D. 146. 



5. A conductor is divided into four equal parts. Each part 
is l.>4 m long. Find the original length (L) . 



6. Write a problem to fit each ecjuation: 

a) 5 1 + n « 10 1 
2 4 
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b) n - 3 « 3 



C) (4 X n) + 6 = 26 



1. Write an equation for each problem. The ALPO bus has 
enough room for 34 employees. If the driver started with 
a full load, stopped at R&D (Research and Development) to 
let of 18 employees, and picked up 9 employees going to 
the Training Room, how many employees were left on the 
bus? 



8. Jerry came home from the Annual ALPO baseball game and was 
hungry. He found a note from his wife telXing him to help 
himself to a piece of pie. Someone else had already eaten 
part of the pie, because only 1 of it was left in the pan 

4 

pan. After Jerry cut a piece for himself, only 1 of the 

2 

remained. What part of the whole pie did Jerry eat? 
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ConsidMring two •quatlons: x - y « li, th* 
r«qair«Mnt that both oquAtions txm truo for tho mnm sot of 
vftluM for X and y dofinos thai as SZNDlffMlIoiis (aquations. 
In •iapl«r words — only oaa valua for x and ona valua for y 
will Mka thasa aquations trua* 



aaotioa 9* tolviag limltaaaotts Iqoatie&s ly Mditioa or 
•obtraotiea 

Considar aqain tha two aquations: x <- y « 3 and 
X - y > 11. If wa think of thaa as balancad scalas, wa 
can show tha following: 



and 




Tharaforo, if wa taka tha laft hand valua or axpression 
fron ona scala and add it to tha laft hand pan of tha othar; 
and, than do tha saaa with tha right hand valua or 
axprassion, tha following would rasulti 




Nota that tha scala is scill in balance Ml 

This can be shown only in equation lorn 

X - y - 3 
plus X y « 11 
Conbining or adding aach side together, we see that -y and -t-y 
cancel aach other, or: 
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2X - 14 

jc - li or 7 
2 

Nov substituting 7 for x in ||itlii£ squation and solving 
for w« cam readily show that y > 4. 



I^MHOdMiring ths ruls that if vs subtract an equal aaount 
fros both sides of a balanced equation, the equation still 
balances. He can subtract either of these two equations from 
the other and solve for x and y. That is: 

X - y « 3 
- (X + y) « -11 subtracting 



X - y ■ 3 
- (X + y « -11 

5 -2y ■ - 8 Therefore y ■ rflL or 4 

-2 

And again, substituting 4 for y in either equation will 
result in x equaling 7. 

The laixi purpose of deciding whether to subtract or add 
is to ellainata sLA fil unknowng so that a value can be 
found for the other. For exaaple, in the set of -.quations 
following: 

2x + y ■ 10 
2x - 5y ■ 40 

one can see that in order to eliadnate an unknown, X and its 
numerical coefficient 2 are exactly the sane in both 
equations. Therefore, It will be advantageous to subtract 
one froa the other and then conbine. 

2x + y ■ 10 2x + y ■ 10 

- (2x - 5y) » - (40) -2x + 5y ■ -40 

"~5 + 6y = -30 y « -5 

Substituting zS. for y in one of the original equations; 
it can be seen that X - 7.5. 

It follows then that in the set of equations: 

5x + 2y » 20 
3x - 2y « 12 



on* vould siaply add (coabino) sine* +2y and -2y votild drop 
out and X can aasily ba avaluatad. 



Maltlplleafclon/Addition/Subtraetion 

Whan solving sisultanaous aquations, it bacosas 
nacassary to aultiply both sidas of an aquation (or soMtiaes 
both aquations) by soaa quantity in ordar to aliainata ona 
of tha unknowns. 

Tha main purposa is to gat aither ona of tha unknowns to 
hava tha saaa nuaaricaX coaf f iciant but tha opposita sign in 
ordar to aliminata it whan coabining. 

consider tha aquations: 

2a - 4b « 21 
3a - b - 11 

Ona can aultiply aithar tha sacond aquation by -4 to 
aliainata jfe; or aultiply the first aquation by 3 end the 
sacond by -2 to aliainata a* 

Choosing the first aethod: 

2a - 4b « 21 2a - 4b - 21 

-4 (3a - b - 11) -12a - 4b - -44 



coabining (add) -10a - -23 

a » 2.3 

b - -4.1 

S^fifift in AfilXiDa simultaneous fiSDU^ifiDft fi^dltion QL 
aybtractien. 

1. Multiply one or both of the given equations, if necessary, 
by soaa factor, or factors, that will aake the 
coefficients of one variable nuaerically equal. 

2. Eliainate this variable by addition or subtraction. 

3. Solve the resulting equation for one variable. 

4. Find the value of the othei: variable by substituting the 
known value of one variable in one of the equations. (The 
second variable aay be ^^ound in the saae way as the 
first. ) 
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^^V-ci^N 5 . i^:: *s 



5D-12 3X 
2x 



4y 

7y 



7 
-3 



5D-18 3B 
2E 



5« » 4 
7« « -8 



5D-13 31 + 2i » -9 
41 - 7i « 1 



5D-19 24a - 15B - 40 
15a - 24B « 40 



5D-15 5R - 6r = 7 
9r + 4r « 10 



5D-21 2y •= 7x + 6 * 0 
5X + 3y - 1 = 0 



5D-16 12X - lly = 25 
15y + 16X = 80 



5D-22 2.3X + 7.2y = 10 
5.1X - 4.3y = 10 



5D>14 4R - 5r « 7 
3R - 2R « 10 



5D-20 3a 
5a 



8b 
12b 



7 
3 



5D-17 21. 3X - 9.5w = 6 
9.5x - 21w = 0 



5b-27 



3.2R 
2.1R 



1.5r « 25 
2.5r = 5 
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-S,l ■ 



5D-24 501 -f US! 

151 * 2Si 



80 
80 



5D-28 1.3R + 1.5r -6 
1.5R + 1.3r » 8 



5D-25 ax + by 
cx + dy 



e 

f 



5D-29 bx - ky « a 
cx + )^ = n 



■4^ 



5D-26 nx + ny = 5c 
nx - my = 3b 



5D-30 2ma 
5ma 



3inb 4 
4inb » 1*5 
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OMIT fis. Ef^lBH 

Solve «ach of the er^iations for the variable shown. 
6R-1 Q " CV, solve for C 



6R-2 R2 » Z2 - X2, solve for Z 



6R-3 I = 11/ solve for Z 
Z 



6R-4 XI = 2 fL, solve for L 



6R-5 R = E, solve for I 
12 
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6R-6 Xc • j:^^ ' solve for c 



6R-7 R2 - Rt - Rl - Ra, Solve for Rt 



6R-8 pf « B/ solve for R 
X 



6R-9 P « 12121, solve for f 
N 



6R-10 Ns = EsNp . solve for Np 
Ep 



6R-11 u = gmrp, solve for rp 



1^ 
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6R-12 2B « Np2. solve for Zp 
Zs Ns 



6R-13 E8 I8 » Ep ip, solve for Ep 



6R-14 M « k^iil L2, solve for k 



6R-15 C « 0.088 4kAm-lK solve for A 

d 
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MIX 21 
0BJieVXVI8< 

After completing this unit, you will be able to: 

. Understand the basic functions of the computer 

• Appreciatli the computer as a valuable aid in the 
learning process therefore alleviating any 
technological fears. 



• Understand that different computers have different 
ways of operating. 



Dictionary: 

1. Monitor 

2. Disk Drive 

3. Keyboard 

4* Hardware 



Meantncft 

a T.V. set - like display 
without a channel tuner. Input 
is from a "^video^ signal. 

a persphiral unit used to run 
programs of floppy disks. 

the set of keys on an input 
device used for encoding 
characters by the depression of 
keys, as in a typewriter. 

the physical components of a 
computer system as opposed to 
the programs (software) 



kmc 
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In this unit, students from both conpanies had one to two 
clapsss at the Math Conputer Lab at the Coraimity College* 
Students experienced working on both an Apple HE and IBM 
computer* 

Software consisted of: 

- IBM Algebra I and Algebra II 

- Preparing for Geometry and Alcjebra (P*6*A0 
Lesson 1: Measurement 

1}^ Reading a Ruler 

2) Units of Length 

3) Units of Volume and Weight 

Lesson 2: Introduction to Geometry 

1) Terms in Geometry 

2) Angles 

3) Perimeter 

4) Area and Volume 

Lesson 3: Graphs 

1) Miscellaneous Graphs 

2) Bar Graphs or Bar Charts 

3) Fractional Parts or Sets 

Lesson 4: Integers 

1) Absolute Value 

2) Addition and Subtraction 

3) Multiplication and Division 

Les£on 5: Introduction to Algebra 

1) Exponents and Square Roots 

2) Scientific Notation 

3) Operations with Exponents 

4) Simplifying Expressions 

Lesson 6: Mixed Topics 

1) Money 

2) Time and Calendar 

3) Temperature 

4) Roman Numerals 

5) Sequences 
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lATHEMATICS TOR IHDUSTItY 



DKIT 1 EXAMIMATION 



:m 

M 
• 1 

i 



•1 



Date 



Shift 
Name _ 



Grade 
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Observe the instructions in solving the following problems: 

1. Write the correct nunber for each word statement, 
a. Seven hundred thousand, seven hundred seven 



b. Four hundred thousand and ninety-two thousandths. 



2. 4,793 - 404 » 



3. The sun is about 93,000,000 miles from the earth. Light 
travels at a speed of 186,000 miles per second. 

a. How many seconds does it take the light from the sun 
to reach the earth? 



b. How many minutes does it take the sunlight to reach 
the earth? 



4. 7,867 X 403 = 



5. Divide 13,701 by llOl 



1^ 
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6. 58 + - 17 « . 

3 

7. In •stiaatlng th« tiM r«quir«d to coflpl«t« a job, a 
Saction Chiai drtandnas ttiat a total of 840 hours ara 
naadad. It four utility oparators aach vork fiva days 
par waak for savan hours par day, how many vaalcs ara 
raquirad to co^plata tha job? 



8. Xf a machine setter earns $23,820 annually, 
what is the nonthly salary? 



9. In order to make the fixture shown below, a aachinist 

solve for 



A 



B 



C 



D 



. 36 



nust detam5.ne diaensions A, B, C, and D; 
dimensions A, B, C, and D: 



4 


«. D ■ a. 

-RVs r— d 




1 i 


N 



















10. Which total voluae is greater, four drums 
containing 72, 45, 39, and 86 liters, or 
three iruas containing 97, 115, and 74 
liters? 



By how much is it greater? 



11. ALPO contracted to have its trucks re- 
painted. If 17 txnicks cost $159 each, and 
43 trucks cost $267 each, how much money 
will ALPO be billed to have all the trucks 
painted? 



12. A technician has a silicon rod that totals 
243 inches in length. If he must cut 9 
equal pieces, how long will each piece be? 



13. 2,478 - 726 + 598 X 12 = 



14. 72 X 38 + 86,526 - 69 = 
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15. A hioh-spMd stamping machin* can produca 
nail flat parts at a rata.ot 96 par 
ainuta. If an ordar calls for 297,600 

?«rts to ba ataapad, how amy hours vill 
t taka to coaplata tha job? \60 ainutas 
1 hour) 
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lATHEiaTICS FOR ISDU8TRY 



UNIT 2 BZAMIIATIOH 



Date 
Shift 
Neune 
Grade 



ERIC 
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Observe the instructions in solving the following problems; 
always reduce to lowest terns: 



1. 2 + 2 + 5l 
4 8 16 



2. 37 2 - 19 1 = 
10 4 



3. 3x12x15= 
4 8 



4. 5 3 - 15 = 
5 16 



5. 8 1 X (6 + 5 1) - (5 + 3) = 
4 16 8 



6. Express 9 as an equivalent fraction with a 
10 

denominator of 60. 
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7. Express 22. in lowest terns. 
128 



8. Express 3 1 as a fraction. 
4 



9. Express 451 as a mixed nvunber. 
64 



10. Find the lowest common denominator for 

1, Z, 1. 
12 3 2 



11. Find the total length of 12 pieces of wire 
each 9 1 inches long. 
16 



12. What would be the total length of the 

silicon rod formed by fusing together the 
five pieces of rod shown below: 



U^. \2.\ zh 

—I CZID ( ) (ZD 



|er|c 
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14. A fixture is shown below. Find the indicated dimtansions: 




.■:m 



13. An •lectrical virina job requirM the 
fol^lowing lengths or BX oable: syven 
pieces Mch 6 1 inches long, four >i:eces 
2 

etch 34 1 inches long, and nine pieties 

each 19 i inches long, tfhat is the total 
8 

length of cable needed. 



Dimension A « Dimension D « 

Dimension B « ______ Dimension E « 

Dimension C Dimension F « 

Dimension G » 
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15. Find th« missing dimsnsion A in ths following skatch: 




1(5. When aligning a motor, ths following 

pieces of steel are used under the base: 
one piece thick; one piece ^" thick; 

16 8 
one piece thick; and one piece £" 

32 64 
thick. !9hat is the total thickness of 
all these pieces? 
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NATHEMlkTICS FOR INDUSTRY 



UNIT 3 EXMIINATION 



Date 

Shift 

Name 



Grade 



Observe the instructions in solving the following problems; 
always reduce to lowest terms or round the numbers to the 
indicated decimal places (shown in parenthesis) . 



Write each of the word statements as a decimal number. 

1. Five Hundred Four and Twenty-Two Hundredths 

2. Two and Five Tenths 



3. One Hundred Fifty and Three Thousandths 

4. 16.7091 (2) 

5. 42.01997 (4) 

6. .8999 (3) 



7. 104.01997 (3) 



Express these common fractions as decimals to four 
places. 

8) 1 9) il 

9 18 



10) M 11) M 

50 27 



Express these decimals as common fractions. 

12) .21 13) .0303 

14) .625 



15) From the sum of 22.825 and 35.099 subtract sum of 19.01 
and .1258 



16) 22.08 X 19.23 x .092 = 



243 



17) An assembler checks 630 parts for the total week* On 
Wednssday of that particular week, he checked 205. What 
decimal of the total checked is the amount checked on 
Wednesday? ^. 

18) Complete the sequences 

a) .34, .16, .18, , 

b) .43, .49, .55, , 

c) .56, .50, .44, , 

d) .80, .40, .20, .10, , 



ERIC 
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NATBBMATZCS FOR ZMDUSTRY 



UNIT 4 EZMfiXMATZON 



Date 
Shift 
Name 
Grade 
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Observe instructions in solving th** following problems; 



1. Express 19.6% as a decimal fraction. 



2. Write 0.91 as a percent. 



3. What is 7% of 140? 



4. 60 is 80% of what nuxober: 



5. Find 25% of 120. 



6. Express 218.7% as a decinal fraction 
(or mixed decinal) . 



245 



1. Express 109*8% as a comon fraction 
(or mixed nusbsr) • 



8. Convert 0*8125 to percent* (Round >.o 
2 decimal places) • 



9* What percent of 140 is 105? 



10. Determine the range (R) , average (X), and 
median for the following sets of numbers: 

a, 6, 5, 9, 4, 8, 11, 10, 7 R 



Median 



b. 0.0098, 0*0087, 0.0092, 0.0087, 

0.0084, 0.0098 R 



Median 
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UkTBMUMXlCB FOR ZMDU8TRT 



DMZT 5 mMxmaioiK 



Date , 
Shift 
Name , 
Grade 
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Obsarvt instructions in solving ths following problems: 



!• Express 42 inches as feet. 



2. Multiply 2 ft 8 1 in by 3. 



3. Express 616 neters as kilometers. 



4. Find the sum of 4.6 cm and 17.8 mm in 
millimeters. 



5. Write 1.6 cu. ft. as cubic inches. 



6. Write 25 oz. as pints. (Round to 
2 decimal places.) 



ERLC 
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1. ExprMs 2.3 L as Billilitsrs. 



8. ExprMs 5.2 OS* as millilitsrs. (Roxind 
to 3 dsoimal plaoas«) 



9. Write 0.17 Kg as grams. 



10. Hot air passes through a duct at a rate of 
500 cubic inches per second. Conpute the 
number of cubic feet of hot air passing 
through the duct in one minute. (Round 
answer to 2 decimal places.) 



11. Add. 61,9 cm + 17.9 dm + 74.3 mm + 0.08 ro. 



12. Express 47.8 rods as yards and inches. 



13* Express 9.13 metric tons as lb. 



er|c 
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14. Select the greater of each of the two signed numbers 

and indicate the nunber of units by which it is greater: 



a. (-51.79), (-39.35) 



b. (-29 5) , (-16 5) 
16 8 



15. Express each of the pairs of signed numbers as eibsolute 
values and report the difference: 

a. +10.54, (-"-.46) = ; ; 



b. (-0.08), (-0.009) 



16. List each of the following sets of numbers in order of 
increasing value, staxrting with the smallest value: 

a. -17.6, +14.1, +2.3, -11.4, -7 



b. What is the range of the above set of value? 



17. a. 0, -7 1, -9 S, -10 1, -1 7 

2 32 4 16 



b. How far is it and what direction from the maximum to 
the minimum value? 
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lATEBmncs ros na>U8TRy 



UVZT C BZAMZWkTZOH 



Date 
Shift 
Neune 
Grade 
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ExpiTess the following as an algebraic expression • 



1. Divide 25 by b 



2. Increase e by 12 



3* Reduce y by 75 



4. The square root of X plus 6.8 



5. One half X minus four times y 



6. The ciibe root of h times the square of p 



?• Divide x by the product of 25 and y 



8. Take the square root of r, add s, and subtract the product 
of z and t; 



9* In a series circuit the total resistance (Rt) of a circuit 
if equal to the sum of the three individual resistances 
Rl^ R2^ R3. The circuit has a total resistance of 200 
ohms. Express the resistance Rl. 



xO. Impedance (Z) of a circuit is computed by adding the 
square of resistance (R) to the square c:! the reactance 
(X) ^ then taking the square root of the sum. Express the 
circuit impedance. 
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11. The electrical power (P) dissipated by an incandescent 
lamp is directly proportional to the sqpiare of the 
voltage drou across the lamp and inversely 
proportional to hte electric resistance (R) of the lamp. 



Solve each of the equations for the value shown. 

12. XI « 2^fL, solve for L 

13. A « 7^0 2. solve for D 

4 

14. Xc = 1 solve for C 

ZTTfC 

15. M » ki/Ll L2, Solve for LI 

Substitute ntunbers for letters and evaluate the 
following. 

16. If X = 6 and y = 2 

a) 2xy - y = 

b) (X + y) (X - y) = 

c) X 4> y = 
X - y 

d) 2x - X 3 = 

e) 2x + xy - 4y = 
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8u99#8t#d ZnstYuotional 6trat«gi«i(/6en«ral 
Suggestions for Using Manual 
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QilU 11 suqqtgttd ingtrurtional strateaiefl/cenftrAi 

mOZS M01i(BE5k8 

1* nae# Valut 

For tliils topic (every student, no matter what level can 
benefit) 

Additional drill sheets with examples like the ones cited 
below should be provided for the students. 
Students should be given a copy of the Numerical Periods 
Chart, (see Appendix) 

Examples: 

a. One Hxindred Twenty - Three 

b. Five Hundred One 

c. Two Himdred Twenty-Five and Twenty-Five Thousandths ** 



* Usually in oral communication errors will be made "One 

Hundred and Twenty Five". Many students are not aware of 

the fact that ^and^ is used only in place of the decimal 

point, (cite for example writing a check) 

** Use English Numbering System Chart (which appears in 
Manual) 

Additional drill (like the examples shown below) should 
also be provided 

yrite the words for each number listed below. 

A. 225 ^ 

B. 4035 

C. 59 
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D. 199 



2. Mfii^ Whol* is Iqual to thm Sisa of ita 9«7ta** - using 
arsphios 

Most effectivo if overhead projection is used. 

Hote: Some students will «iave a great deal of trouble 
interpretina diagraas. Additional exaaples 



Examples: 



should be given. 




12 



A" 2«« 



E 



3. Some students (this especially holds true when the class 
is not using the calculator (see Appendix for "Thoughts on 
Use of the Calculator") will need t^e aid of the 
Multiplication Chart (see Appendix) . 
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auay tlona For Using Mamial 

comioH nACTZOifs 

I. coBoept of a rraotion 

This is a good tine to emphasize that anytime in math 

when there is a line separating either a number, fraction, 

decimal, etc. from another nxunber, fraction, decimal, etc. - 

it signifies that the numerator is divided by the 

denominator. e.$. 1 can represent the fact that "1** 

6 

cookie is being divided among ^6^ peoplu; therefore, you 

will just receive a fraction of the cookie, or 1 of it. 

6 

1-6. Re«*emphasize this through-out the entire unit. 

Allowing for differentiation among a heterogeneous group 
of students, more work should be done with lower -skilled 
students on the concept of a fraction. Using fraction strips 
(see Appendix) construct exeuuples illustrating the concept of 
fraction. This can be a tie in with equivalent fractions. 
Ex£unple: 

The maintenance Department at ALPO have decided to 
establish two teams. Each team will work the same amount of 
time each week. Team "A" decided to divide the 24 hour work 
day into 2 shifts, while "B" decided to divide the 24 hours 
into 4 shifts, (display a circle divided into 4 parts on 
transparency using an overhead projector) . Superimpose a 
circle divided into halves onto the transparency divided into 
fourths. 




255 



2* Dictionary Tmrmm - (lewsr^skilM group) 

Sinco tho toras nxmorator and dononinator aro freguent.ly 
used, a aood way to remeabor is **0** for down [ 1 ] the **6'« is 
jlovn - denominator; the upper nusber is therefore the 
numerator o 

3« Lowest Common Denominator 

with a lower to middle - skilled group of students, work 
through the steps illustrated in the curriculum guide. When 
working with a xc^ore advanced group, challenge with 
concentration on the prime number factoring system. 

4* Addition of Common fractions 

Principle of equivalent fractions may or may not be used 
when obtaining new forms of numerators (may be more confusing 
than beneficial) 

Lower-skilled students may be initially very confused with 
the different concepts of fractions. This might be a good 
time to qaiz them on what they have already learned, (see 
Appendix) This method could and should be employed 
throughout the entire manual when the instructor feels it's 
necessary. 

5# Adding Fractions, Mixed Numbers, and Whole Numbers 

Students may experience some difficulty with transfer cf 
improper fraction to whole number. Additional drill may be 
necessary. 

256 
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C. subtraoting Fraotions 

Encourage students (using red pencils) to circle sign so 
as not to add when they should be subtracting. 

Lover skilled students will experience difficulty with 
''borrowing" from whole number in order to be able to subtract 
the subtrahend from a suf cient amount. 

7. Multip? ioation and Dirision of rrao^ions 

Students will find Uie multiplication and division of 

fractions much easier than the addition and subtraction. 

When multiplying fraction", and "cancelling" demonstrate that 

a number can't be used more thsn once but, continue to cancel 

as long as there is a nunerator and denominator that can be 

cancelled. e.g. 1 x 1 x 201 - 1 

164 15 6 6 

Remind students that it doesn't always have to be 

diagonedly worked - you must always be cancelling a 

numerator with a denominator . 
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unit H & Jaatftd Inatruettonal Strataqlag/Ganeral 
suaq««tion« for UsinoManual 

0ECZKXL8 

If using this manual in a heavy manufacturing 
environnent where employees spend a great deal of time 
measuring with a micrometer, keep in nind that "shop talk" 
often confuses the reading of a decimal. Very often, .0065 
is referred to as 6.5 and not sixty five thousandths, because 
they work in thousandths and often verbally abbreviate. 

When expressing decimals as common fractions, you can 
have your students check their answer. e.g. 0.065 

Disregard all zeros between the decimal point and the 

first number to the right - place the number "65" in the 

numerator's place - count how many nximbers there were 

including the zeros - in this case "3" - that's the number 

of zeros you write and then add a 1 - 3 zeros plus a l = 

65 . When rounding, instruct students to wait to the end to 
1000 

round. 

1. Division of Decimals 

Special emphasis should be placed on the understanding 
of division of a "tenth" of a number yielding a whole number 
e.g. .8 -r .4 = 2 

Students will have a hard time understanding why you 
have a whole number for an answer. Explanations should be 
given that there are "2" four tenths in every group of eight 
tenths. Its how many four tenths there are. 
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Stt yyatlona For Ualng llanual 
mtCEMtB, UKDUM mil4 lOVOB 

l« B:q?r«stiAg Vrematm as Daelaals and rraotieas 

Whan inatructir^g atudanta to axpraaa parcants as 
dacimala and fractions, show thaa how to aova th. dacimal 
point in accosrdance to ^ or x* Two placas to tha right 
(X), as opposed to two placas to tha laft (ir) . 

% w- — Decimal 
Fraction 

Move decimal point two places to the left 
( f 100) 

Decimal ~ — % 
Fraction 

Move decimal point two places to the right 
(X 100) 



2. Type of Paroant Problems 

Students will definitely have own way of calculating 
Type I percent problems (perfectly alright) - will start to 
see the benefit of formula** when working Type II and Type 
l±x problems • 

Formula should be emphasized: 

whole 100 



ERLC 



259 

271 



Particular attention should be pay to the comprehension of 
the word problems in the Practical Application of Percents 
section. For example, students should understand tliat in 
problem #1 that Jim's gross pay of 30,100 was 10% less than 
last year's gross pay or 90% of the whole. 

I'^hen discussing Average, Median and Range be sure to 
note^ especially in wor)qplaces where additional training such 
as SPO (Statistical Process Control) will follow, that 
average and **mean" are synonymous. 
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ooveiK or misim Mn> txaMiD wmbim 

A grMt daal of tlB^ should hm spent on the Metric 
Chart « students are often confused with the relurionship and 
correlation from one unit of fteasure to another « This is a 
good tine to reiterate the novesient of the decimal point* 
e.g. one centimeter is equal to .3937 inches, while one 
decimeter is equal to 3.937 inches (the decimeter is .1 
larger) • 

2. Signed Vumbers 

Concept of Signed Numbers should be illustrated 
vertically (as in the reading of thermometers) and also 
horizontally (as in the number line) • Have students keep 
**Rules for Signed Numbers** handy when doing operations. This 
concept can be difficult and reinforcement is possible in the 
Computer Literacy unit. 
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Unit ^ Su<y<yestyi ynatructional Strategies/General 
Sttaaftstions For Using Manual 



nSXO MID ZMTBODiJCTZOM TO JUdOBBUk 

Students have an automatic aversion ju'^t to the word 
'^algebra'*, (even the best of them) Starting out very slowly, 
and discussing **unknowns** works best. Refer at this time to 
the many places that we do use Algebraic formula in order to 
solve for the unknown. Just in Unit ^ we used a formula to 
solve for the part, the whole or the rate. 

Emphasize that when solving simultaneous ec[uations a 
balance must always be maintained. 

Students are often confused with the unknown not always 
on either the right hand side or either the left hand side of 
the equation. 
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Jinia 11 suggested Instructional Stgat^qi^g/g^ngral 
su<y0estions For Using Manual 



COMPUTER LITSRACY UaZMQ MiGBBIA SORNMUB 

Survey yo\ir students in order to find out the level of 
conqputer literacy. Students will usually fall in one of the 
following categories: 

1. No computer experience 

2. Limited experience 

3. Some training and experience 

4. Computer at home 

Prior to computer class, group students according to the 
survey above (mixing different levels of literacy as much as 
possible) • When grouping students at the individual 
computers (prefereJ^ly two at the computer) have tne student 
with the least amount of experience turn the computer and the 
monitor on, etc. while giving initial literacy instructions. 

After students begin working on the software, content 
will become more important to them, and their uneasiness with 
the machine itself will star to dissipate. 
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Thoughts on Use of the Calculator 



The calculator can be used: 



- ;o encourage students to be Inquisitive vitOi laathenat .cal 
concepts 



To act as a flexible answer key to verify the results of 
coaqputations 



As a resourceful tool which pronotes student independence 
in problem solving 



- To solve problems that have been too time consuming or 
impractical to be done with paper and pencil 
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UlfIT 2 QUZS 

NAME 



1. In the fraction Z, the 2 is the niimerator or 
denominator? 5 



2. In the fraction 2., the 5 is the numerator or 
denominator? 5 



Convert each improper fraction to a mixed number: 

3. j67 = • 5. 42 = 

5 4 



4. 22 = 6. 13 

12 2 



Express each common fractio.t as an equivalent fraction: 

7. 2 = 8. 2 = 

16 64 15 



Express each common fraction in lowest terms: 

9. = 10. 15 = 11. 4 

36 25 8 



Expres&r these mixed niunbers as fractions: 

12. 2 5 = 13. 5 1 = 

b 6 



1^. 2 1 la, 3 i 

2 7 

3 i 16 1 

8 2 

+ + 

15 -52 

6 3 
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